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MODEL BT TOOL ROOM LATHE FEATURES: 


Speed adjuster unit shifts gears, controls speed. and jogs main 
Grive motor, Combination gear-belt drive headstock provides 
over 300 spindle speeds 6 to 1500 rpm 

All main drive gears hardened and ground 

Universal quick change box totally enclosed, lubricated auto- 
matically 

Universal power rapid traverse moves carriage, cross slide, and 
tailstock 

Combined feed apron with positive jaw feed clutch and automatic 
tubsication 

Fiame hardened and ground steel bed ways front and rear 
Thrust-lock tailstock with worm and rack construction; full 
fength bearing for spindle; direct reading spindle travel dial, 
Arranged for 7'> hp adjustable speed main drive motor. 


IN THE NEW LEBLOND 16” MODEL RT TOOL ROOM LATHE 





You get a total of over 300 spindle speeds, 6 to 1500 rpm, in this newest LeBlond tool 


foom lathe. Within any one of three ranges you can select over 100 speeds without 





stopping the spindle. This fast, easy method of obtaining speeds materially increases 


tool room production. 


The universal power rapid traverse which moves carriage, cross slide, and tailstock 
electrically; the totally enclosed quick change box which offers five different types of 
60 threads and leads each; the combined feed apron are but a few of the many 
LeBlond engineering advances which make the Mode| RT a ‘must’ inthe modern tool 


room. For complete information, send for Bulletin RT-30 today. 


THE R. K. LEBLOND MACHINE TOOL COMPANY, CINCINNATI 8 OHIO 


World's Largest Manufacturer of a Complete Line of Lathes. 


Got your thee copy 











© wr. 


of new illustrated bulletin RT-30 describing LeBlond's 


16” Model RT Too! Room Lathe. Write Dept. RT- 311. 
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WORLD-WIDE BANKING. ... With world- 
wide banking connections and an experienced 
staff, our Foreign Department is well-equipped 
to assist its Customers with their export and 
import transactions. You are invited to dis- 


cuss your requirements with our officers. 


BANKERS TRUST COMPANY 
NEW YORK 


Member Federal Deposit Insurance Corporation 
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McGRAW-HILL DIGEST Offers 
Comprehensive Information 
Service... 


McGRAW-HILL DIGEST, with its world-wide news gath- 
ering facilities, and with the subscriber privileges described 
below, is one of the most valuable sources of technical and 
business information available anywhere today. 


Each month its editors cull 33 McGraw-Hill publications, 
all leaders in their fields, and the new McGraw-Hill books, 
to bring you the essential information on important new 
developments in engineering, industry, science and business. 
Then, when you as a subscriber are especially interested 
in an article in the McGRAW-HILL DIGEST, upon request 
our editors will furnish you with tear sheets of the original 
article as long as they are available, and at no extra cost 
to you. Subscribers in Great Britain can obtain this service 
through our London office. 


Should you be interested in additional information on any 
of the machinery or equipment described in the “New 
Products” section, your inquiry will be acknowledged and 
passed on to the manufacturer with a request that complete 
details be sent to you. 


+ 
Other questions, not answerable in accordance with the 
methods outlined above, will be given special attention by 
the McGRAW-HILL DIGEST editors, who will consult with 
other McGraw-Hill editors, and with other authorities, 
whenever necessary to locate the information you want. 


How to Subscribe to the McGRAW-HILL DIGEST 


If you are not already a subscriber to the McGRAW-HILL 
DIGEST, you will be interested to know that you can send 
your subscription instructions to the McGraw-Hill Pub- 
lishing Co., Inc., 330 West 42nd Street, New York 18, N. Y, 
U.S. A.—to the McGraw-Hill Publishing Co., Ltd., Aldwych 
House, Aldwych, London WC2, England — or you can sub- 
scribe through your own book dealer — whichever is more 
convenient. Information on how to make remittance will 
be sent upon receipt of your subscription. 
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CHEMICAL ENGINEERING « COAL AGE e CONSTRUCTION METHODS ¢ ELECTRICAL CONSTRUCTION & MAINTENANCE 
e ELECTRICAL MERCHANDISING e ELECTRICAL WEST e ELECTRICAL WHOLESALING e ELECTRICAL WORLD + 
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World News Offices: London, Paris, Berlin, Moscow, Tokyo, Melbourne, Bombay, B Aires, Rio de Janier 
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FOR HEAVY DUTY WHEREVER DEPENDABLE POWER IS REQUIRED 




















GENERATING ELECTRICITY 


@ Since 1906, Waukesha 
Motor Company has devoted 
research, engineering and 
actahs aoe skills and 
experience to the output of 
internal combustion engines 
for heavy duty exclusively. 
Today Waukesha Engines, 
ranging from 5 to over 400 
hp, furnish more than 5,000,- 
000 hp to serve all branches 
of industry, agriculture, 
mining and engineering. 
These engines operate on 
every available modern fuel 
—gasoline (petrol), fuel oils, 
diesel oils, natural or produ- 
cer gas, kerosene (paraffin ), 
tractor distillates, alcohol. 
The complete Waukesha line 
includes C. I. Diesel Engines, 
spark-ignition-injection oil 
engines (Hesselman type), 
and carbureted engines. 
THE WAUKESHA RAIL- 
WAY AIR CONDITION. 
ING UNIT is engine-driven 
and fully independent, oper- 
ating automatically on cool- 
ing demand. Carriages and 
coaches of 31 major railway 
systems of the U. S., Canada 
and Mexico are comfort 
cooled by Waukesha. 
Waukesha representatives in key 


cities of overseas territories may be 
consulted for engineering advice. 


WAUKESHA MOTOR CO. 
Waukesha, Wis., U. S. A. 
Cables: Moto: -Waukeshawis 








DRIVING AIR COMPRESSORS (1-R) 





HEAVY HAULING, LOGGING 





HEAVY HAULING, MINING 





PASSENGER BUS OPERATION 
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PURCHASE INDUSTRIAL SUPPLIES AND EQUIPMENT 


AT A BARGAIN FROM U. 8S. A. WAR SURPLUSES 


General industrial Paints 

High-Production Machine Tools 

Industria! Furneces 

Centrituges-Separaters 

Welding Equipment 

Conveyors 

industrial Trucks 

Air Purification Equipment 

Water Purification Equipment 

Paint Spray Equipment 

Hoists 

Whirley Gantry Cranes 

Foundry Equipment 

Electric Generator Sets (Gasoline 
Engine driven) 

Motor Starting & Control Equipment 

Industrial Fans 

Steam Specialties 

Indicating & Contro! Equipment 


Alse many other types of industrial 
equipment and supplies. 


- 
ee eeereseerereesetees FORCES SES STSETEH ESTES SSOSETS 


WAR ASSETS ADMINISTRATION | 


See eeesencee 


You can buy at great savings many thousands of items in the 
categories listed at the left. Today WAA is the world’s greatest 
single source of production machines and supplies. Daily, 
hundreds of used and unused items are offered for sale. In- 
struct your U. S. A. Buying Agent to check these sales. Give 
him authority to arrange for inspection and make on-the-spot 
purchases. Items offered are available now and cost less than 
new equipment. 


HOW TO BUY! 
I. All negotiations to be handled by _ so your agent is responsible for export 


your representative or exporter resi- packing and preparation of export 
dent in the U. S.A shipping documents. 


DECEMBER, 1947 


2. In general, terms are cash, prices 
F.O.B. railway cars, location; but re- 
sponsible exporters may obtain credit. 
B. Uniess otherwise specified by 
WAA, items are not packed for export, 


OFFICE OF GENERAL 





GOVERNMENT OF THE UNITED STATES OF AMERICA 


4. All surplus items should be io- 
spected by your agent before purchase. 
Most surplus property is unused; some 
is used. All items are subject to prior 
sale. 





OrsPOsSat 





Offices lecoted at: Atlante + Birmingham - Boston - Cherietie « Chicege 1390-1-E 
Cincinnati « Cleveland » Denver + Detroit - Grand Prairie, Tex. + Helena « Houston + Jecksenville 


Kansas City, Mo. + Little Rock + Les Angeles + 


Lovisville + Minneapolis + Nashville + New 


Orieans » New York +» Omahe + Philedeiphie « Portiend, Ore. +» Richmond + St. Levis + Selt Loke 
City + Sen Antonie « Sen Francisce + Seattle « Spokane + Tulsa + Sen Juan, Puerte Rice 
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N NOVEMBER 24, 1887, THOMAS A. EDISON opened his laboratory 
at West Orange, New Jersey. 


This year marks the sixtieth anniversary of the inventor’s move to the building 
where he brought forth such inventions as the motion picture camera, the 
fluoroscope and fluorescent light, the primary and nickel-iron-alkaline storage 
batteries and many important discoveries. Mr. Edison’s constant research and 
improvements on his inventions have made the Edison trademark a symbol 
of quality and dependability. 


The products which are manufactured today by Thomas A. Edison, Inc., are 


produced by a company which maintains the high standards set by its founder 
and remembers well Mr. Edison’s charge: “I trust you for progress.” 


THOMAS A. EDISON, incorporated 
INTERNAT 

oo TO ERNATIONAL DIVISION 

ZYMOTIC N. Y. 70 PINE STREET, NEW YORK 5, N. Y., U. S. A. 


Dictating machines ¢ alkaline storage batteries +* primary batteries 
aircraft instruments « medical gases * thermostatic controls » automotive batteries 
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WHATEVER YOU NEED... 
WHATEVER YOU SELL... 
ASK CANADA* 


Chances are that Canadian Industry can 
supply your requirements. A greatly ex- 
panded industrial capacity in Canada is now 
able to supply many varieties of manu- 
factured goods for world markets. 

And—Canadians are not only prepared to sell 
to you, but they are eager to buy 
your goods, Canada may well offer 
a new market for your products. 
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Mass Production 
demands 


EFFICIENT 
ACCOUNTING 


Fast, flexible accounting machines 
that produce multiple results are sign- 
posts of production-line efficiency in 


your accounting department. 


They produce accounts receivable, 
payrolls, accounts payable and all 
other records plus facts and figures 
upon which you can base future 
operations. And with one Remington 
Rand accounting machine, you can 
prepare every form you require 
(statement, ledger, journal, etc.) in 
one operation! 


Write for details to Export Divi- 
sion, Department A, 315 Fourth 
Avenue, New York 10, N. Y. 


Remaglon Rand 


MACHINES FOR MANAGEMENT 





WORLD WIDE DISTRIBUTION 
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FLOW SHEET FOR 
CONTINUOUS PULP 
BLEACHING PROCESS | 
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Continuous Bleaching Process 


Demonstrated by experience ‘to be an extremely 


important development, 


sodium-peroxide bleaching of groundwood-sulphite pulp has been made continuous. 


For the first time in history, a pulp and 
paper mill is successfully bleaching a 
high-consistency mixture of groundwood 
and sulphite by a continuous sodium 
peroxide process. The importance of 
sodium peroxide as a bleaching and pulp- 
ing agent has been compared to the in- 
troduction of the sulphite and sulphate 
pulping processes. It has broad applica- 
tions as a bleach and as an agent in de- 
inking and reworking old paper. 

St. Regis Paper Co. has pioneered in 
the use of the sodium peroxide bleaching 
process, developed by E. I. du Pont de 
Nemours & Co. Very successful appli- 
cation of batch methods in bleaching 
groundwood have led the paper company 


to adopt a program calling for the bleach- 
ing of other types of pulp, at higher con- 
sistency, and by the continuous method. 

Sodium peroxide bleaching improves 
brightness. Peroxide is a true bleach, 
and it also cleans. Fiber bundles and 
dirt specks present in unbleached ground- 
wood are softened and largely disappear 
in the bleaching treatment. Tanks, pipe 
lines, and other equipment are practically 
free from slime growth. On the paper 
machines, this pulp handles easily, com- 
bining rapid drainage with good form- 
ing and “laying” capacity to permit high 
machine speeds. Cost of chemicals for 
the processing of a ton of 55% ground- 
wood, 45% sulphite pulp mixture aver- 
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for Pulp 


& Operations and equipment are in- 
dicated step-by-step on flow sheet 





aged $6.06. The bleaching solution con- 
sists of sodium peroxide, sodium silicate, 
sulphuric acid, and magnesium sulphate. 
Sulphur dioxide is used to neutralize the 
excess alkali. The peroxide is the active 
bleaching agent, and its primary reac- 
tion is probably a selective oxidation and 
decolorization of the traces of organic 
coloring matter in the wood. 

Sodium silicate is a detergent and 
penetrant. It buffers the bleaching solu- 
tion and helps maintain the desired pH. 
It forms a protective coating on the 
metal equipment to inhibit corrosion, and 
it also has a stabilizing action on the 
peroxide solution. 

Sulphuric acid is used to neutralize 


| 
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part of the alkali introduced into the 
solution by the silicate. Magnesium sul- 
phate has a remarkable stabilizing effect 
on alkaline peroxide solutions by inhibit- 
ing the catalytic effects of the tracer of 
metals sometimes present in pulpwood 
and in mill waters. 

The wood used in the groundwood and 
sulphite mills is similar. It is mainly 
spruce and fir in equal volumes, with per- 
haps 5% of hemlock. There is a broad 
permissible range in the ratios of 
groundwood and sulphite pulps used, 
such at 10 to 60% sulphite and 90 to 
40% groundwood. 

Metered and proportioned by a Trim- 
bey meter, the groundwood and sulphite 
pulps are mixed and diluted with white 
water and pumped to Impco vacuum 
thickeners. Leaving the thickeners at 
12% consistency, the mixed stock is car- 
ried by repulper conveyor to the heater 
conveyor where steam raises its temper- 
ature to 91-95°F. Dropped next into the 
mixer, the heated stock is shredded and 
mixed with bleaching solution which 
comes in at the mixer, and bleaching 
starts on contact. From the mixer, the 
treated stock drops into the bleaching 
tower and descends as a plug in a 
23-34 hr. period, the bleaching continu- 
ing and the temperature dropping to 
90°F. Serew conveyors at the tower 
bottom carry the bleached stock to the 
chest. White water dilutes the stock to 
a 34-4% consistency, and a Trimbey con- 
sistency regulator makes a final adjust- 
ment to 24%. Liquid sulphur dioxide 
lowers the pH to 5-6, and the bleached 
stock goes directly to the paper machine 
room. 

One man operates the chemical plant, 
three run the bleach plant on each 8-hr. 
shift, plus an additional man in the latter 
on the daylight shift. Bleach plant 
operation is best carried out with the aid 
of either control or recording instru- 
ments. With process meters and controls 
centralized, one man can handle the bulk 
of the bleach plant operation.—Chem 
Eng, O, 92, 140 





Merry-go-round conveyors—becoming al- 
most universal for body building lines—return 





heavy fixtures to starting point and allow 
welding fixtures to be permanently located. 


New Ideas in Assembly 


Automobile, aircraft, and ship's chain manufacturers improve pro- 
duction-line efficiency by innovations in conveyorized operations 


Assembling the frameless Nash “600” in- 
troduced a new problem in conveyorizing. 
It was solved by providing assembly fix- 
tures on the chain conveyor at proper in- 
tervals so that front and rear axles, en- 
gine, and muffler would be in correct posi- 
tions as the body, which serves as the 
frame, was lowered into position. 

The rebuilt Plymouth final-assembly 
line has parallel moving steel strips be- 
neath the chassis wheels, at floor level. 
Between the strips is a pit for workmen 
who have operations beneath the car or 
service work on the conveyor. Past ex- 
perience showed the advantage of work- 
ing space on the outside of each conveyor 
chain. So a 30-in. trench was provided 
on each side, this being covered with eas- 
ily removable maple-faced platforms 


which are easier on worker’s feet than 
concrete. 

Both engines and bodies are conveyed 
to the final-assembly line at Plymouth. 
Bodies are lowered automatically onto 
the chassis while it is moving, the two 
lines being synchronized so parts will 
go together smoothly. The feed-in con- 
veyor line is controlled by a motorman 
at the mating point of assemblies. He 
can slow down or speed up the feed-in 
line and also stop or start both lines in 
an emergency. This control is important, 
because clearance between body and 
chassis parts is only about 3 in. in many 
places. To make sure of this clearance, 
the rear end of each body is lowered first 
and the two rearmost body bolts slipped 
into place. 
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Ford’s latest conveyor system has two 
interesting developments. The truck- 
body unloading and distribution conveyor 
provides for sorting the bodies, and for 
inspection, as the bodies are received. 
Truck chassis are assembled upside down 
on a bench-high conveyor, then picked 
up at the end of the line by a new over- 
head system. This conveyor turns each 
chassis edgewise while it passes through 
the paint-spray booth, then turns it right 
side up, ready to receive its wheels and 
roll down the final-assembly line. 

At Studebaker, chassis move rear-end 
first along the line because it is easier 
to get the body down over the steering 
wheel and the other chassis elements. 

Self-conveyors, operated by hand, 
solved a problem of assembling and weld- 
ing large aluminum gasoline tanks for 





St dia, made from 
la-in. iron pipe~~>~~ 












channel lag = 
screwed to floor 
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Rollers locate hoop fixture at station 








Combination fixture and conveyor eases 
handling and welding of gasoline tanks for 
bombers. It can be turned as welding 


progresses. 








Lancaster bombers during the war. 
Canadian General Electric Co., Ltd., de- 
veloped a fixture consisting of two 8-ft. 
dia. tubular rings joined by channels and 
braced. The tanks were cradled in this 
device, and the two hoops ran in chan- 
nels on the floor. At station intervals, 
two rollers were inserted in each channel 
to hold the fixture in place and allow it 
to be turned easily while welding was 
done, 

The problem of removing a large vol- 
ume of chips from machine tools has been 
solved by conveyors at Plymouth Motor 
Div. Each crankshaft lathe has a hole 
cut through its bed so all chips fall into 
a trench below. These trenches slope at 
about 10 deg. toward a steel-fabric belt 
at the center of the department. High- 
pressure nozzles at the ends of each 
trench discharge coolant solution to 
sweep the chips toward the belt. 

A novel method of making 90-ft. ship 
stud anchor chain was developed by 
Mechanical Handling Systems, Inc., dur- 
ing the war. Chain links were flash- 
welded together and moved by pneumatic 
feeds that operated in the links and made 
the chain self-conveying. Flash was re- 
moved from the outside of the links on 
a machine with eight sets of broaches 
in series; two punch presses, one turned 
on its side, removed flash inside the 
links —Am Mach, O 9, 96 


WHY DIAMOND DRILLING 


When used for blasting, diamond-drill 
holes are three to four times as effective 
as the same footage of short percussion 
drill holes. In hard ores, diamond drill- 
ing is comparatively so expensive that 
it rarely is competitive under shrinkage 
stoping conditions. The same blasting 
efficiency is operative, however, when the 
long diamond-drill holes can be employed 
in a sub-level system where ring drill- 
ing can cut the drilling cost and where 
continuity of operation, a drilled-off re- 
serve, and a high degree of safety are 
assured.—Eng & Min J, O, 84 
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Observation 


Typical High Vacuum System 
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Typical high-vacuum system which may 


be adapted to many industrial processes. 


High Vacuum Made Practical 


Handles troublesome separation problems. Used to dehydrate plasma, 


penicillin, foods; for 
Use of high vacuum processes is fast be- 
coming a standard consideration in pre- 
paring new approaches to troublesome 
separation problems. The introduction 
of many new products has been made 
possible by large-scale high-vacuum 
methods, and the production of other pro- 
duces has been accelerated. Manufacture 
of penicillin, molecular distillation, better 
food dehydration, and improved metal 
refining are outstanding high-vacuum 
achievements. 

Prior to 1941, a vacuum pumping 
speed of 100 liters per sec. was excep- 
tional. Today, a modern four-stage oil 
diffusion pump with a two-stage booster 
pump will handle more than 20,000 liters 
per sec. and attain pressures in the 
neighborhood of 0.005 micron (5x 10° 
mm.) of Hg. Pumps are used in series 
to develop the very low pressures, the 
primary pump discharging to atmos- 
phere and the secondary discharging into 
the primary. 

Diffusion pumps are necessary in very 
high vacuum work. Their fundamental 
purpose is to produce a vacuum lower 





molecular distillation and metal refining 
than that which can be created by me- 
chanical pumps. In the diffusion pump, 
oil is vaporized in a boiler compartment, 
and the released vapors are directed up- 
wards by chimneys and through nozzles 
obliquely downward toward the water- 
cooled condensing surface of the barrel. 
The downward travel of the oil vapor 
carries along gas molecules that drift 
into the vapor stream. These gas mole- 
cules then flow from the pump barrel by 
the pressure difference created by the 
primary pump. A diffusion pump set 
usually consists of a main pump of fairly 
large proportions and a smaller booster 
unit. 

Mercury diffusion pumps attain pres- 
sures comparable with those of the oil 
type, but handle less volume, size for 
size. Also, mercury vapors are toxic and 
are more difficult to condense, requiring 
relatively larger cold trap condensing 
surfaces, 

Mechanical pumps—particularly the 
oil seal sliding vane, rotary type—vwill 
attain pressures as low as 0.01 micron 
when connected in series and aided by a 
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liquid nitrogen trap. The gas-handling 
capacity at this pressure, however, is 
relatively small compared to diffusion 
pumps. Primary pumps usually are 
mechanical and of the rotary type. 

Cold vapor traps are necessary to re- 
move condensable vapors from the gas 
stream, thereby reducing the time re- 
quired by the pumps to attain the desired 
low pressure. Generally the trap is 
filled with liquid air or nitrogen or solid 
carbon dioxide immersed in a low volatile 
contact liquid. Evaporation of the re- 
frigerant cools the trap’s surface below 
the freezing point of the vapor to be re- 
moved. Where relatively large quanti- 
ties of water vapor are present, as in 
dehydration, a rotary trap is preferred. 
In this trap, an inner cylinder containing 
coolant rotates, the water vapor freezes 
on the rotor’s external surface, and a 
knife shaves off the ice. 


High-Vacuum Applications 


The typical vacuum system illustrated 
in the drawing may be adapted to many 
industrial applications such as_ those 
described below. 

Frozen blood plasma to be dehydrated 
is placed on water jacketed shelves in a 
vacuum chamber and the pressure re- 
duced rapidly to 0.6 mm. Hg. Warm 
water is circulated through the jackets 
to melt the plasma the speed escape of 
moisture, which is condensed on a rotary 
cold trap. Mechanical pumps or multi- 
stage steam ejectors are satisfactory. 

Frozen penicillin is dehydrated with 
the aid of diffusion pumps and cold traps, 
99.95% of the water content being 
removed. 

Citrus juices have been vacuum dehy- 
drated and reduced to a crystalline bulk 
only 1/50,00%h of their original volume 
and weight. Other foods have been frozen 
to preserve them and then dehydrated by 
evaporating the moisture at ultra low 
pressures. 

( Molecular fractionation of complex 
organic compounds—many of which can- 
not be separated at atmospheric pressure 
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—is possible with ultra low pressures. 
Molecular distillation is utilized to sepa- 
rate vitamins A and E from fish liver oils, 
for the fractionation and identification of 
organic compounds, and for investigating 
the structure of the particular material 
in question. 

Metals which may advantageously be 
refined at low pressures include sodium, 
calcium, antimony, beryllium, potassium, 
and magnesium. The vacuum removes 
most of the gases which could combine 
with and contaminate the metal. 

Radioactive products, such as C* and 
activated phosphorus, have been made by 
electronic bombardment in a_ high 
vacuum. Effectiveness and life of elec- 
tric cables is increased by deaerating the 
insulation at pressures as low as 0.01 mm. 
and impregnating with insulating com- 
pound. Optical units—lenses, flats, 
prisms—are coated to reduce reflection 
by vaporizing magnesium fluoride in a 
chamber under a pressure of 0.05 micron. 
—Chem Eng, O, 98 





SUPERSONIC GAGE—Thickness of metal 
and other materials can be measured from 
one side by the new supersonic Reflectogage. 
When a quartz crystal searching unit is ap- 
plied to the oiled surface of the material, the 


position along the horizontal axis of the 
vertical deflection of the oscilloscope pattern 
indicates thickness within 2%. A different 
screen is used for each material and each 
of four thickness ranges. The instrument 
was developed by Sperry Products, Inc., to 
supplement the Supersonic Reflectoscope and 
the Thruray.—Elec World, O 4, 29 
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CENTRALIZED RECORDS 
AID CUSTOMER CONTACTS 


More efficient and economical servicing 
of accounts is achieved, complaints are 
minimized, and customer relations im- 
proved by a centralized system of cus- 
tomer contacts and records at Virginia 
Electric & Power Co. 

All customer records, except account 
ledgers, are in visible Kardex files in fire- 
proof safes. Under a unit bookkeeping 
plan, 15,000 accounts are assigned to 
each clerk, and the account records are 
housed in fire-proof desks. Account infor- 
mation is supplied to the customer-con- 
tact employee by each unit bookkeeper. 

Collection calls are not made until ac- 
count is at least 60 days delinquent. The 
monthly average is 1,300 calls for 80,000 
accounts, compared to 14,000 calls for 
57,000 accounts formerly. There has been 
no noticeable increase in the accounts re- 
ceivable balance, and losses from uncol- 
lectible accounts during 1946 were less 
than 0.5%.—Elee World, S 27, 61 


SKIDPROOFS ROADS 


Black-top asphalt roads. dangerous when 
wet, are being resurfaced to make them 
practically skidproof by Kentucky State 
Highway Dept. at a cost of $500-$1,000 
per mile of two-lane road. Old road is 
swept, then MC-1 or tIC-2 light asphalt 
is sprayed on by fine mist sprayer, 0.05- 
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JEEPSTER—Built on 
a jeep station-wagon 
chassis with rein- 
forced frame, Willys- 
Overland’s “Jeepster” 
sport phaeton will go 
Tnto production next 
spring. It has standard 
jeep engine and front 
end; top is canvas. 
Side curtains will be 
used instead of win- 
dows. Car is aimed at 
the youth market; by 
keeping design simple, 
Willys hopes to keep 
price down.—Business 
Wk, O 25, 36 


0.10 gal. per sq. yd. Sprayer travels about 
25 mph., spray bar being 10 ft. above 
road. After asphalt becomes “tacky,” 
natural sandstone rock is applied, 6—10 
lb. per sq. yd. Two coats of the asphalt 
are used. 

Metal drag, made of 2x4-in. guard 
rail, is used to drag road, pulverizing and 
distributing rock. Road need not be 


closed except during asphalt spraying.— 


Img News-Rec, O 16, 88 


SMALL-FACTORY CENTER 


To enable small businesses in the Boston 
area to have impressive physical plants 
—impossible on an individual basis—a 
600,000-sq. ft. industrial center is being 
planned on the outskirts of the city. Ten- 
ants in the $14,000,000 center will have 
control over admittance of other tenants. 
Railroad svur track will be provided.— 
Susiness Wk, O 11, 31 





For Reader Convenience 


Beginning in this issue, each item in the 
McGRAW-HILL D:cest will carry the orig- 
inal publication date and page number for 
the convenience of readers who wish to re- 
fer to the original articles. Names of pub- 
lications are abbreviated, but the full names 
appear on page 2 of each issue. A letter in- 
dicating the month follows the name, then a 
number indicates the page. For items from 
weekly or bi-weekly publications, the montt 
is followed by the day of issue, then by the 
page number.-—THE EDITORS 









ee 


. 











1947 


t on 
agon 
rein. 1 
illys- 
ster’ 
ll go 
next 
\dard 
front 
nvas. 
ll be 
win- 
ed at 
t; by 
mple 
keep 
iness 


bout 
ibove 
ky,” 
6—10 
phalt 


uard 
r and 
t be 
ng.— 


oston 
lants 
is—a 
being 
Ten- 
have 
ants. 
ed.— 


n the 

orig- 
ar for 
to re- 


’ pub- ’ 


names 



































DECEMBER, 1947 


NEW TECHNIQUES 
IN ELECTRONICS ART 


Conductivity at glass-metal tube seals of 
the copper or Kovar type is improved 30 
times by gold coating at the seal. The 
usual seals have an oxide surface between 
metal and glass and have high resistance 
at high frequencies. 

Instrument panels and scales can be 
made luminescent by using phospho- 
rescent Lucite. 

Waveguides for trunk lines in commu- 
nications systems are considered possible. 
They can introduce less attenuation than 
coaxial cables, provide such good screen- 
ing that a 60-db. power drop can be tol- 
erated between repeaters, and can be 
arranged to carry power for the repeat- 
ers. 

Up to six linear differential equations 
are solved by a Soviet Power Institute 
calculating machine. It uses electronic 
circuits and operates by electrical anal- 
ogy of physical phenomena.—Electronics, 
N, 208 


HOMES ON ASSEMBLY LINE 


General Panel Corp. of California is pro- 
ducing prefabricated homes on straight- 
line assembly conveyors, using plant de- 
signed tools, including precision saws and 
electronic spot-gluing machines. Con- 
struction time per unit is 600 man-hours, 
but this will be cut to 325 when men are 
familiar with machines and sequences. 
Houses are now limited to two styles, but 
later any number of variations will be 
possible. All dimensions are in multiples 
of 4 in., each covered plywood panel being 
3x4 ft. Edges of all panels are identical 
in profile, connecting devices being 
spaced exactly the same on all panels. 
2atented steel connectors eliminate nail- 
ing. 

Two-bedroom, 745-sq. ft. homes retail 
for $6,358, plus cost of walks, drives, and 
landscaping. Prices of three-bedroom, 
1,000-sq. ft. home has not been estab- 
lished —Business Wk, O 18, 31 
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BETTER REFRIGERATOR—New §8&-cu. ft. 
General Electric refrigerator has dimensions 
of former 6-cu. ft. model. Finned motor 
stator case includes compressor; improved 
magnetic steel saves 2 in. of motor stack- 
ings; Formex inuslation saves space. Freon 
12 replaces sulphur dioxide as refrigerant, 
and compressed vapor is cooled by natural 
draft over welded steel condenser (vertical 
pipes in picture). Refrigerant evaporates in 
channels in walls and shelves of stainless 
freezing compartment. ice-making capacity 
is 30% higher; operating cost 15% lower. 
Compressor has 25-yr. service life. Over- 
size piston pin is locked to connecting rod 
by a key held by a spring-loaded wedge in- 
side pin, and top end of connecting rod fits 
in groove in piston head.—Prod Eng, O, 9C 
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TROY - ALBANY ~ SCHENECTADY 
AND AREA SERVED BY WRGB 


TELEVISION NET- 
WORK — Over first 
permanent commercial 
microwave television 
network, General 
Electric Co. transmits 
programs from New 
York City to its 
Schenectady, N. Y., 


HELO, 
1840 ERB ERG ReLay 


broadcasting _ station. 

)) INDICATES oquene WAVE ee. A Beamed microwaves 
BOTH PICTURE AND VOICE . 

Bente Oe as are relayed by three 


unattended stations.- 








NEW CUTTING TOOL IDEA 
HAS SEVEN ADVANTAGES 


There are seven advantages in removing 
metal with round, square, or triangular 
solid carbide shapes held in clamp tool- 
holders. That is why the Flint plant of 
Buick has more than 100 setups on vari- 
ous multiple-cut gear jobs. Advantages 
from the new arrangement are: 

1. Longer runs between tool changes. 
Each end of the carbide shape gives 
several cutting edges because it can be 
quickly rotated to new positions, then 
turned end for end. 

2. Time required to change tools is re- 
duced. Merely back off clamp screw, re- 
place worn tool with a sharp one, adjust 
backup screw, and tighten clamp screw. 

3. Negative rake is enjoyed. Toolhold- 
ers arbored or broached so that end of 
bit is tilted 6 deg. to work. 

4. Regrinding time is shorter. Both 
ends can be squared off and a chip- 
breaker ground quickly. Grinding setups 
are simple. 

5. Scrap is reduced. Carbide tools stay 
sharp longer. There is no disinclination 
to reset tools as needed, because the task 
is easy. 

6. No carbide is wasted. About two- 
thirds of the shape can be devoted to re- 
grinding. The remaining piece can be 
brazed to a steel shank and be used 
completely. 

7. Tool control is simplified. Unlike 
previous practice, tools for a specific 
job need not bear a tool number and be 
ground to specific rakes and clearances 
by the crib, Facts about the tools for a 
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specific job and machine are recorded on 
cards. Data cover tool diameter, chip 
breaker radius, grade of carbide. Any 
toolbit meeting these requirements may 
be used. A supply of the few standard 
sizes is all that is needed. 

Round toolbits are used for turning 
and facing. They may be followed by 
triangular bits to clean up the corner. 
Rectangular bits are employed for cham- 
fering.—Am Mach, O 9, 90 


STANDARDIZE AIR TRAFFIC 


International air transport officials have 
standardized general traffic practices at 
the IATA meetings in Brazil. Deadline 
for institution of the new procedures is 
July 1, 1948. Sixty-three international 
airlines have agreed to the changes. 
Standardized forms will include: pas- 
senger, baggage, and excess baggage 
checks; waybills and consignment notes; 
and conditions of carriage, to include dis- 
counts, reservations, baggage allowances. 

All international routes will be num- 
bered—flights toward the south and west 
will be odd, those toward the north and 
east will be even.—Aviation Wk, O 20, 16 


FRENCH BUILD ATOMIC PILE 


In France’s first step toward the practical 
application of nuclear energy, 120 tech- 
nicians are working on an atomic pile at 
Fort Chatillion and LeBouchet powder 
works, both outside Paris. The pile is 
expected to reach full size in 2 yr— 
Nucleonics, O, 81 
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New Fields for Cast lron 


Silver brazing permits grey iron castings to be improved by attach- 
ing other metals. Built-up construction and simplified castings possible 


Silver brazing is a reliable and econom- 
ical method of joining most metals to the 
basic casting material—grey iron, It 
enables the designer to apply a wear-re- 
sistant material here, a high-temperature 
alloy there, a corrosion-proof material 
elsewhere. This means a much wider ap- 
plication of grey iron castings. 

Intricate forms can be built up from 
simple castings, and assemblies can be 
made by brazing standard forms—such 
as seamless tubing, angle iron, and chan- 
nels—to castings. Simple castings can 
be machined easily before final assembly, 
then brazed together in fixtures. Foundry 
work can be simplified by making an in- 
tricate casting in several parts to reduce 
coring; automotive engine blocks and 
heads have been designed with this ob- 
jective. Machining in blind holes and 
narrow passages can be avoided by mak- 
ing the casting in two parts, with a cost 
saving. 

A silver-brazed joint is as strong as the 
parent metal when the surfaces are pre- 
pared by a recently developed process. 
The parts are suspended in :.n open con- 
tainer of catalyzed molten salts through 
which electrical current is passed. Sur- 
face impurities are removed by the for- 
mation of oxidation and reduction mem- 
bers as direction of current is reversed. 
The surfaces are then fluxed with AMS 
3410 and silver brazed with AMS 4770 
silver solder in the usual manner. 

Production brazing is done at 150°F. 
above the brazing-alloy melting point. 
Minimum operating temperatures then 
become 1325°F. for silver alloys as com- 
pared to 1800°F. on 60%-copper, 40%- 
zine alloys. The latter temperature may 
cause warpage and is more costly to 
attain. Also, it takes less time to heat 
silver alloys to 1300°F., and fast pene- 
tration speeds the making of the joint. 


Thin films of alloy—0.001 to 0,003 in.— 
with no need for large fillets, keep braz- 
ing costs per joint low. Another saving 
comes from the reduction in lap often 
permissible because of high joint 
strength. A brazing insert ring for a 
1-in. dia. tube costs about 4¢.—Prod Eng, 
O, 128 


NEW TRACER TECHNIQUE 


In tracing radioactive isotopes, better 
resolution is attained by the new tracer 
micrography method than by radioauto- 
graphy. Developed at National Bureau 
of Standards, the method involves mag- 
netically focusing the radiation given off 
by a radioisotope to form an image of the 
emitting surface on a photographic plate. 
—Nucleonics, O, 52 





PLUG-IN RADIO PARTS—All parts of this 
Cosmo Electronic Corp. radio plug in. The 
speaker, which screws to chassis, also has 
plug-in connections. Ease in servicing re- 
sults from this construction. Any plug-in 
part retails for $1.85. Plug-in cans are of 


different colors, and an instruction booklet 
explains how to locate faulty part. Picture 
shows a 5-tube, ac./dc. superheterodyne re. 
ceiver.—Electronics, N, 154 















































Good definition (note car at curb). uniform 
light, and absence of glare are achieved in 
experimental fluorescent street lighting. 


FLUORESCENT STREET LAMPS 
TESTED IN LONDON , 


Two test installations in London have 
proved the feasibility of fluorescent 
street lighting. Made by Central London 
Electricity, Ltd., the installations have 
shown that fluorescent lamps can pro- 
vide dependable starting and _ service 
without preheating or continuous-heat- 
ing equipment for the range of London 
temperatures during two normally se- 
vere winter months. In laboratory tests 
at temperatures as low as —10°C., the 
lamps operated satisfactorily, though 
with about 20% reduction in light out- 
put. 

Under the fluorescent lighting, ob- 
jects are well defined by a silhouette ef- 
fect, increasing safety. Glare and ex- 
treme contrasts in the line of sight are 
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eliminated by the low surface-brightness 
of the lamps themselves (only 4-5 candles 
per sq. in.). 

One-third less energy is consumed by 
the fluorescents, and operating life is 
three times as long as for incandescents, 
reducing replacement costs. 

One type of lamp used contains three 
80-watt Mazda “warm-white” fluorescent 
lamps 5 ft. long, in a “V” arrangement, 
each with its own anodized aluminum re- 
flector. Another luminaire contains seven 
80-watt Osram “daylight” fluorescent 
lamps, also 5 ft. long and in “V” forma- 
tion. Both are operated in 230-volt, 50- 
cycle, ac. supply. 

In lower Old Bond St., which is only 
24 ft. between curbs and has 6-ft. side- 
walks, lamps with three 80-watt tubes 
were suspended over the center of the 
street at 25-ft. height and 80-ft. inter- 
vals. Newsprint can be read easily at 
maximum distance from the lamps.— 
Elee World, S 27, 58 


PRINTS PHOTOS ON GLASS 


On an experimental basis, Corning 
Glass Works is printing photographs 
on special light-sensitive glass, using 
standard negatives and ultraviolet light. 
Several types of the special glass have 
been developed—one has a color range 
from purple, blue or ruby to orange; one 
is brilliant red; a third produces yellows 
and browns. Only one color can be ob- 
tained from one sheet of glass. The neg- 
ative is placed between the glass and the 
ultraviolet light source, as in contact 
printing. Depth of print depends upon 
length of exposure (and other factors). 
The exposed glass is heat-treated for 30 
min. at 1000-1050° F. 

Dimensional effect may be obtained by 
using thick glass blocks. Corning believes 
the process may be of use nonphoto- 
graphically for making inexpensive 
stained-glass windows and decorating 
containers, glassware, office partitions, 
and lighting fixtures.—Business Wk, S 
27, 47 
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CHEMICAL PROSPECTING 
SHOWS PROMISE 


New low-cost scientific prospecting tool 
—geochemistry—promises to aid the in- 
creasingly difficult search for ore de- 
posits. It involves searching for ore, or 
conditions associated with ore, by chemi- 
cal analysis, including spectroscopy. 
Geological Survey’s geochemical pros- 
pecting unit has worked for a year to 
prove the theory that quantitative an- 
alysis of water, plants, residual and 
alluvial soil, and glacial till can give 
definite leads to some hidden lodes of 
important metals. The work indicates 
that one man with a few bottles of chemi- 
cal reagents, a test tube, and a graduate 
will be able to determine metal content 
in extensive areas in a matter of days. 
—Eng & Min J, O, 78 


SIMPLIFIES AIR NAVIGATION 


Working and plotting a three-star fix 
for air navigation is possible in 10 min. 
with new celestial tables recently pub- 
lished by the U. S. Navy Hydrographic 
Office. Tabulation is by local hour of 
Aries instead of standard local hour 
angle of body. Each page of the table 
consists of two main columns, each giv- 
ing the computed altitude and true azi- 
muth of six stars for 90 deg. of hour 
angle. Across page, stars are arranged 
in ascending order of true azimuth, 
names being listed every 15 deg. of hour 
angle.—Air Trans, O, 42 


500,000-VOLT LINES 


Possibility of transmitting electric power 
at 500,000 volts over land lines will be 
tested by American Gas & Electric Co. 
Tests for loss of current to the atmos- 
phere will be conducted on two 24-mile 
power lines. Best conductor shapes will 
be tested on an 800-ft. line. Predictions 
are that higher voltage lines will cost 
considerably more per mile than those 
currently in use; longer insulating 
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strings and extra insulation for trans- 
formers and switchgear will be neces- 
sary; conductors will have to be changed 
to reduce corona.—Business Wk, O, 70 


SPLITS LEAD ATOMS 


Atoms of lead, bismuth, thallium, plati- 
num, and tantalum have been split by 
nuclear physicists at the University of 
California. None of these elements, how- 
ever, can support a chain reaction, and 
the value of the fission has not been ex- 
plained, other than it represents new 
scientific achievement.—Eleec World, S 
27, 52 





DRYER-COOLER—It is possible to dry, cool, 
and process materials in the new Multi- 
Louver dryer-cooler introduced by Link- Belt 
Co. The unit is intended especially for 
granular materials requiring short treatment 
time or multiple drying temperatures. The 
material flows gently in a shallow bed over 
ascending flights of a chain conveyor and 
gradually moves across dryer. Velocity of 
drying or cooling air is decreased in exhaust 
housing so that only smallest dust particles 
escape.—Chem Eng, O, 150 
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1 READY FOR CONCRETE, wall panels 
rest on steel casting tables. Table top is 
pin-hinged so swing 
vertical. 


crane can castings 


2 VIBRATING SCREED compacts concrete 
dumped directly to forms from skip. This 








DECEMBER, 1947 


Assembly-Line ; 
Aussie House | 


Concrete walls are _ precast, 
hauled to site, and placed by 
cranes. Four houses completed 
in day by 160 men working in 
plant, 300 in the field 


Production-line methods enable the Hous- 
ing Commission of Victoria, Australia, 
to turn out 52 precast concrete wall and 
partition slabs daily, enough for four 
1,100-sq. ft. dwellings. The factory also 
precasts foundation pedestals, floor slabs 
for laundry and bathrooms, cement tile, 
and concrete brick. In addition, plumb- 
ing is subassembled, and lumber for 
floors, ceilings, and roofs is precut and 
was early procedure. Skip now discharges 
into concreting carriage spanning tables. 
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3 WALL PANELS are moved to curing 
racks and table tops are stripped. 


bundled at the plant for speedy site 
installation. 

Four main 700-ft. production lines 
make 3-in. wall and partition slabs of 
air-entrained concrete. Slab reinforcing, 
a 7-gage, 9x8-in. mesh, is cut to a pattern 
painted on a Masonite shadow board. 
Extra 4- to 4-in. reinforcing rods, electric 
conduit and switch boxes, pipe plugs, and 
a top wall plate of wood are then wired 
to the mesh in accordance with the pat- 
tern. 

A trolley moves the assembly to a cast- 
ing bay and sets it on one of 56 horizontal 
30x94-ft. steel casting tables. Here are 
placed through-wall ventilators, inserts 
for field erection bolts, angle-iron side 
forms, steel forms for doors and 


> 
Y 





windows, and a wood temporary sill. 

The concrete is dumped into 3-yd. 
skips on a rail carriage operating across 
the building. Picked up by 10-ton elec- 
tric overhead cranes, the skips are dis- 
charged into a hopper on a rail-mounted 
electrically driven concrete spreader that 
straddles a row of casting tables. Flap 
guides on spreader keep mix from filling 
boxed-out wall openings. 

After 24 hr., an overhead crane lifts 
table top and slab and moves them to 
vertical storage racks where forms and 
table are stripped. The walls are cured 
for 21 days, then hauled to erection site 
on a low-bed trailer. Ten-ton cranes 
place the panels on previously set precast 
pedestal foundation.—Cons Meth, O, 94 


4 ERECTION of wall panels on site is don 
with 10-ton cranes 
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AVIATION DEVELOPMENTS 
ANNOUNCED AT EXHIBIT 


At the annual exhibit of National Advi- 
sory Committee for Aviation, new devel- 
opments in jet engines and supersonic re- 
search were displayed and announced. 
Probably the outstanding development 
was an axial-flow compressor, operated 
at supersonic speeds in Freon gas and 
free air. The single-stage compressor 
does the work of previous multistage 
compressors. It promises great reduc- 
tions in size, weight, complexity, and cost 
of construction. . . . Speeds up to 1,500 
mph. have been reached with 16-in. test 
ramjets in drop tests. Indications are 
that ramjet-powered aircraft will have 
range between 2,000-4,000 miles at 
speeds up to 1,400 mph. ... Metallic com- 
pounds soon may replace standard fuels 
in jet and rocket engines, with efficiencies 
possibly 20 times greater than those of 
standard fuels. 

Ceremal, a fusion of ceramics and 
metals, has promise as a material for 
turbine blades. Coating metal alloys 
with ceramics, and progress in workabil- 
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ity of ceramics, may solve some problems 
of jet-engine construction. 

Using after-burning, 15% increase in 
jet thrust was obtained. Water-alcchol 
injection gives 25% increase. Air bleed- 
off proves the best augmentation system, 
giving 85% increase in thrust. With this 
method, a 4,000-lb. rated jet engine will 
produce 7,000-lb, thrust for short periods. 
—Aviation Wk, O 20, 11 


HIGH-COMPRESSION ECONOMY 


Experiments with very high compression 
automobile engines show gasoline sav- 
ings up to one-third in ordinary driving, 
greater savings in city driving. Future 
car engines will have to be designed from 
year to year to raise compression ratios 
as fuels improve. In the future, gaso- 
line stations will be forced to handle 
three grades of gas—regular, ethyl, and 
super-grade. 

Two gasoline manufacturers in the 
United States are producing an ethyl- 
gfade gas which does not contain tetra- 
ethyl lead but gets its anti-knock quality 
from refining—Am Auto, O, 40 
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AUTO MOTORS BUILT IN 
COMPACT ASSEMBLY AREA 


Dividing its 40x100-ft. assembly area 
into storage, subassembly, and final 
assembly areas enables Crosley Motors, 
Inc., to produce one hundred 59-lb. auto- 
mobile motors per shift using straight- 
line production methods. 

Storage area is 15x100 ft. Parts 
needed for subassembly work are stored 
directly behind subassembly points. In 
subassembly area, also 15 ft. wide, tables 
are placed so that subassemblies are 
finished opposite final assembly points. 
Benches make full use of jigs and fix- 
tures, without which the subassembly 
area would demand twice the space. Com- 
pleted parts are moved to final assembly 
on overhead conveyors. 

Final assembly line is 80 ft. long. 
Motor-holding pallets are spaced on 4-ft. 
centers. Metal trays, at knee level, hold 
small tools; power-driven tools are sus- 
pended from overhead retrieving reels. 
Motors are carried from line to test area 
by hook conveyors.—Factory, O, 76 


BETTER COAL SHOOTING 


More important than the medium used 
in breaking coal, whether it be powder, 
air or carbon dioxide, is the method in 
which the medium is employed—cutting, 
bug-dusting, number and placement of 
holes, and charge are important. 

Gouging in ribs, especially where bot- 
tom cutting is practical, is a bad cutting 
fault contributing to bad shooting. Bars 
should be sumped in and pulled out as 
straight as possible. Bottom should be 
even without steps or thick spots. Kerf 
must not become blocked by bugdust as 
it results in tight falls which are diffi- 
cult and costly to load. 

In shooting a fairly wide place, three 
holes may be used, each 3 ft. deep—one 
at each rib and one centered. With 3 lb. 
permissible explosive in each hole, 9 Ib. 
is consumed per shooting. Instead of the 
three holes, four can be used—one at 


SIMULATES SUPERSONIC WAVES—Tow- 
ing models through water only 4 in. deep 
creates waves which simulate the supersonic 
shock wave system created by high-speed 
airplanes and missiles. It is possible to study 
an air foil at 3,000 mph. by the technique 
adopted by North American Aviation. The 
model is towed at 3.6 fps., and a camera 
records the shock-wave patterns. The method 
is more expensive than supersonic wind-tun- 
nel tests, not as accurate.—Prod Eng, O. 125 





each rib containing 2 Ib. of explosive and 
the intermediate holes containing 14 Ib. 
each. The total charge used is now 7 
lb., a saving of 2 lb. per place. Less 
shattering will result and fewer brows 
will remain to be broken down by hand. 
—Coal Age, O, 108 


SALESMEN ON SALARY 


All salesmen at Standard Machinist 
Supply Co. are on a straight-salary basis. 
The shift from the commission pay basis 
has the complete approval of the men. 
Sales areas are determined not by geo- 
graphical areas but by total number of 
customers, volume of business, periodic- 
ity of necessary calls. Schedules of calls 
are prepared monthly for each salesman 
by the sales office. The office also keeps a 
sales analysis by line for each salesman. 
Each month, sessions are held with the 
sales department head to study sales by 
lines to determine where pressure must 
be applied.—Mill Supp, O, 90 
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NEW ALLOY STEEL PROCESS 
IMPROVES INGOT QUALITY 


Specialized alloy steels, such as those 
used in high-temperature gas turbines, 
are now being produced by a new proc- 
ess by M. W. Kellogg Co. No details of 
the process were disclosed—other than 
it is an electric ingot method of continu- 
ous casting, the alloy elements being fed 
continuously into an electrical apparatus 
with air excluded. Ingots of any desired 
analysis can be produced. 

Ingots are freer from defects than 
conventionally formed ingots. They are 
more uniform in chemical and physical 
properties because ingredients are me- 
tered accurately and ingots are solidified 
in the same container that the raw ma- 
terials are melted in. Added ductility 
permits stretching at high temperatures 
and speeds; cost is equal to that of 
standard ingots of equal quality.—Busi- 
ness Wk, S 27, 41 


ELECTRIC HOUSE HEATING 
MEANS HIGH COSTS 


Thirty-three 5- and 6-room houses were 
heated electrically for more than a year 
by Seattle (Wash.) City Light. The 
7,500-8,000-cu. ft. homes have insulated 
walls and ceilings, but no weather strip- 
ping. Full basements enclose garages. 
Unit-type electric heaters are located in 
each room, thermostatically controlled, 
one heater being in the basement. Each 
house also has a fireplace. 

For 1946, the average heat load per 
house was 14,083.79 kwh., the maximum 
demand 6.72, load factor 23.92, the rev- 
enue $100.90. The daily load curve is 
practically identical in shape to the 
power system daily load curve. Thus 
heating adds to the morning and eve- 
ning peaks, reducing the load factor. 

House heating is not regarded as de- 
sirable load by many agencies in the 
Pacific Northwest coastal area, which 
has 100% saturation. The hydro power 
capacity is impaired in freezing weather 
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HALF-CIRCLE LAMP—Designed for floor 
and table lamps, wall and ceiling fixtures, 
merchandising displays, and decorative light- 
ing, the 18-watt Circlarc fluorescent lamp 


has a 6-in. radius. Easier to make than a 
circular lamp, it can be combined in pairs 
to form a circle or used with straight or 
other curved fluorescents to form designs. A 
two-pin plastic base at each end connects 
it to the power source. Westinghouse Lamp 
Div. introduced it.—Elec C & M, O, 143 





by low runoff of melted snow from the 
mountains. Cool summers with consid- 
erable rain eliminate air conditioning 
and irrigation as balancing summer 
loads.—Elec World, O 11, 97 


MANAGEMENT HANDBOOKS 


All supervisors in Aluminum Co. of 
America are provided with loose-leaf 
management handbooks containing inter- 
pretations of rules and company policy. 
As new rules are formulated or policies 
change, new sheets are provided to keep 
the book current. Book is divided into 
four sections—responsibilities, legisla- 
tive, agreement, and company policy.— 
Factory, O, 125 
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Percentage defective (P) chart for main 
bearings. Check marks indicate when re- 
jection notice were sent to foreman. 


Average (X) and range (R) inspection chart 
for cylinder bore which must be held within 
0.0005 in. of specified diameter. 


Effective Quality Control 


Practical application of 


statistical-quality-control 


methods reduces 


scrap and improves quality in tractor plant. Used for 80% of production 


Common-sense application of statistical 
quality control at John Deere Tractor Co. 
has reduced percentage of scrap from 
% to 1.1%. It also has speeded the 
flow of finished parts and improved qual- 
ity. With this system of control, the 
force of 150 inspectors is checking far 
more production than ever before was 
possible. A least 80% of the production 
is now covered. 

First step is to establish manufactur- 
ing specifications for a given operation, 
such as the centerless lapping and grind- 
ing of piston pins. Then inspection is 
made of random samples selected from 
each sub-group of parts processed. How- 
ever, all pieces produced while setting up 
the machine are 100% inspected. 

Quality requirements, production rate, 


and running quality level determine the 
size of each sub-group, frequency of 
patrol inspections, number of random 
samples to be taken at each inspection, 
and type of control chart to be used. 

Usually, percent defective (P) charts 
are employed for recording inspection on 
operations where normal production is 
being attained without difficulty and 
where no dimension need be held closer 
than about 0.003 in. 

Conventional average and range (X 
and R) charts are used when close di- 
mensional tolerances must be held, and 
are started when a P chart indicates that 
some characteristic is out of control. 
Only X and R charts are of help in 
analyzing production difficulties. 

A standard data sheet is made up for 
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each chart so results of each inspection 


can be recorded. Such records are as 
essential as the charts when a historic 
analysis must be made of an operation. 

When an operation is set up, the patrol 
inspector places in a holder on the ma- 
chine the proper control chart from his 
file. After checking and accepting the 
pieces run during setup, he starts con- 
trol inspection. The operator has only to 
accumulate sub-groups between each 
visit of the patrol inspector. 

Results of each patrol inspection are 
recorded on the data sheet and plotted on 
the accompanying chart. On X and R 
charts, plottings for average size must 
be between the upper and lower control 
limits; those for range, below the range 
upper control limit. Otherwise, the sub- 
group is rejected and 100% inspected. 
Where a P chart is used, a reject in the 
random sample causes rejection and 
100% inspection of the sub-group. 

At the end of each production line, sub- 
groups are accumulated and each lot of 
parts must then pass a 10% random 
sample inspection. If any defects are 


found, normal inspection procedures are 

followed—in many cases the accumulated 

lots must then pass a 100% inspection. 
When the charts indicate the need of 
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corrective measures, this becomes the 
responsibility of production supervisors. 
Control charts are so positioned on the 
machines that these supervisors can see 
them when passing and determine at a 
glance how the work is progressing.— 
Am Mach, S 25, 76; O 9, 110 


NEW NON-INTERLOCKING 
TRANSMISSION SAVES ROPE 


Development of a new non-interlocking 
transmission on drum hoist in Jewel 
Mining Co.’s scow-mining operation has 
increased life of wire rope 400%. Re- 
mote control of the system has reduced 
the number of face accidents which oc- 
curred with other systems. In the new 
system, both drums are driven by a sin- 
gle shaft—one drum winding while the 
other plays out. There is no danger of 
snapping rope, since drum-actuating 
rachets will not engage in the opposite 
direction until all pull on the rope has 
been released. 

The wire rope used is preformed; when 
sutface wires break, they hold their 
place. Therefore there is no tendency 
for the rope to flare out and build up 
snarls if it passes under a heavy burden 
of coal.—Coal Age, O, 92 
















GIANT LIFT TRUCK 
—World’s largest fork 
and ram truck, the 
new Skylift Giant of 
Automatic Transpor- 
tation Co., picks up 
45,000-Ib. boxcar. The 
lift truck’s capacity is 
10 to 30 tons. Truck 
has 4-wheel drive.— 
Am Mach, O 9, 150 
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ROLLING STOR- 
AGE—Seven pairs of 
60-ft. gravity roller 
conveyors serve as 
storage area for ma- 
chined ac. motor sta- 
tors in new Westing- 
house Life-Line motor 
department. A _ 5-ft.- 
long transfer car 
moves” stators from 
storage lines to merry- 
go-round conveyor 
serving winding 
benches. Safety stop 
plates lower automat- 
ically when transfer 
car is aligned.— Am 
Mach, S 25, 104 


PARWA{C_E- 


SWEET POTATO FLOUR 
IMPROVES CAKES 


Altamalt, a fully cooked sweet potato 
flour, has been found especially good in 
fruit and layer cakes, Southern brown 
bread, cookies, biscuits, muffins, icings, 
and pies. It may replace a portion of the 
eggs, butter, and sugar in cakes without 
loss of color, flavor, or texture, and at 
considerable savings in cost. The cakes 
have a rich creamy flavor, are fine in tex- 
ture and grain, have an elastic quality, 
and hold moisture about twice as long 
as plain cakes. A clear orange yellow 
color is given to light-colored cakes. 

Icings to which Altamalt is added are 
smooth and creamy and remain fresh 
longer. Ice cream containing 2% of the 
flour has a rich color and caramel flavor. 

Altamalt is prepared from baked sweet 
potato by peeling, pulping, extruding, 
drying, toasting, and grinding. It ab- 
sorbs and holds moisture—Food Ind, 
O, 101 


JET SHAFT DESIGN PROBLEM 


High rotational speeds and long, narrow 
length of turbojet engine shafts com- 
prise a gyroscope which resists maneu- 
vers of plane, according to the National 
Advisory Committee for Aviation. Fail- 
ure of the shaft may be the previously 
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unknown cause of unsolved mid-air plane 
explosions. The gyroscopic force is in- 
creased by disk weight, diameter, speed, 
and rate-of-change of shaft axis, 

As a result of studies, U.S.A.A.F. now 
specifies an angular acceleration of 3.5 
radians per sec. in yaw for 30 sec. as a 
basic design requirement for turbojets. 
Peak acceleration of 8 radians per sec. 
for 2 sec. must be accommodated in the 
design.—Aviation Wk, O 13, 27 


FINISHES IMPROVED 


All types of paints, varnishes, lacquers, 
and enamels are better than those before 
the war. Two factors most important in 
this development are synthetic resins, 
such as alkyd, and improved pigments, 
like titanium dioxide. The importance 
of the alkyd resins lies in their controll- 
ability in building exact formulas. Titan- 
ium dioxide has four to six times the 
hiding qualities of other white pigments. 
When it becomes more plentiful, one-coat 
finishes will be possible where two or 
three coats have been necessary. Use of 
polymerized or “bodied” oils, forced by 
the war, have new values and will be in- 
creasingly important. 

Still in the future are the silicones, 
which promise great things for heat- 
resistant enamels and lacquers.—Chem 
Eng, O, 244 
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Continuous Textile Processes 


Typical new setups for continuous preparation and dyeing systems shown; give 


better finishing results. 
Efficient finishing operations of textiles 
are enhanced through the use of continu- 
ous drying ranges developed during the 
past two years. Preparation ranges in- 
clude continuous scouring and bleach- 
ing ranges to prepare cloth for dyeing, 
printing, or whites in a few hours. Dye- 
ing ranges apply the fastest type dyes to 
any weight cloth in minutes, rather than 
hours as by previous methods. Uniform- 
ity of product and great time and labor 
savings result from these installations. 

Ranges shown on these pages are only 
two examples (one of cloth preparation 
and one of continuous dyeing) of the 
continuous ranges designed for and used 
in textile mills in the United States. 


2 ALL-PURPOSE range, consisting of Wil- 
liams units only, is used for dyeing, rins- 
ing, oxidizing, and soaping operations. This 
setup is designed by the S. H. Willlams, 
General Dyestuffs Corp. Vats, naphthols, 
sulphurs, directs, stabilized leuco esters, and 
para colors may be applied by this setup to 
light- and medium-weight cloths. To facili- 
tate use of current plant equipment, such 
as soapers, when installing such a system, 
color pad, hot-flue dryer, and two Williams 
units may be placed ahead of the dryer. Then 
all dyeing agents mentioned above can be 
used with the system. 


Continuous 


processes faster, usually cheaper 


Ranges have been designed by several 
textile dye manufacturers and can be 
modified to suit nearly any situation. In 
many installations, equipment already in 
use in the mills can be fitted into the 
continuous range setup. 

Ranges are made of noncorrosive 
metals; controls for various operations 
are usually mounted on a central control 
panel. Instruments measure and record 
chemical feeds, steam, water, tempera- 
ture, levels, and time intervals. Existing 
squeezing rolls, reels, washers, pads, 
soapers, and dryers can be used. 
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OPEN-WIDTH continuous preparation 
and bleaching can be accomplished on 
this range designed by E. |. du Pont de 
Nemours & Co. Setup shown is for medium- 
ive and heavy-weight cotton cloth. Open-width 
throughout decreases the danger of bruising 
er and creasing of cloth. If continuous-rope 
1 method is desired, slack washers are sub- 

a 
be Preparation Ranges — Operational 
In speed of ranges varies from 150 yd. per 
in min. for open-width types to 150-175 yd. 
he per min. for rope systems employing 
slack washers, and up to 300 yd. per min. 
ve for rope systems with tight-strand wash- 
ns ers. Two-stage ranges usually apply 
“ol caustic soda as a scouring agent in the 
rd first section, bleaching being accom- 
a- ? plished in the second. If medium or 
ng heavy dye shades are to be used, both 
is, sections may use caustic soda. If pro- 
duction volume does not warrant the use 

eT 


stituted for the open-width washer and 
saturator, this also decreasing the danger 
of bruising and creasing. Du Pont recom- 
mends the use of heater and J-box, the cloth 
being preheated before it enters the box. 
Heater tubes and J-box are a single unit, 
minimizing loss of heat. The same J-box 
is used for open width or continuous-rope. 


of two-stage units, a single-stage unit 
can be employed. 

Dyeing Ranges—Nearly all classes of 
dyes can be applied by these ranges to 
cloths of almost any construction. Direct, 
sulphur, naphthol, stabilized vat esters, 
and vat dyes can be used. Time is shorter 
than in standard processes, cost usually 
is lower. Vat-color dyeing is reduced 
from hours to minutes. There is little 
danger of chemical or mechanical dam- 
age to synthetics, as ranges operate at 
minimum tension.—Textile World, O, 106 
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ELECTRONIC COMPUTER 
CONTROLS PRINT REGISTER 


Typical of what can be done to solve diffi- 
cult industrial control problems with elec- 
tronic computers which “think” is the 
speed control of a multicolor web print- 
ing press. The speed of the press is 
tripled by an electronic-hydraulic system 
which holds running register accurate 
from zero to 0.001 in. 

Register is maintained by photoelectric 
scanning of marks on the web and con- 
trolling a differential in each printing 
cylinder drive through an _ hydraulic 
motor. This motor is controlled by a 
regulator stroked by a 2-phase electric 
motor whose rotor turns +1 deg. An 
electronic amplifier controls one phase 
of the motor. Input to the amplifier is 
the error voltage obtained by sampling, 
at every register-mark interval, the volt- 
age generated by a sine-wave generator 
coupled to the printing cylinder, and com- 
paring the sine wave sample with the 
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phototube output at that instant. The 
voltage on the sine wave at each sam- 
pling instant is “clamped,” then filtered 
into a smooth wave which serves as the 
input to the control amplifier. This error 
signal is differentiated to reduce dynamic 
errors and integrated to reduce cumula- 
tive errors. Tachometer feedback is used 
to check that the correction motor is 
faithfully following the designed function 
of input signal.—Electronics, N, 108 


TOWARD BETTER DRIVERS 


To obtain better bus drivers, Los Angeles 
Transit Lines is screening applicants. 
Basing accident proneness on driver’s 
emotions and abilities, psychologists have 
devised tests to predict driver’s future 
actions. On the basis of preemployment 
tests, 33% of men in Group A—best po- 
tential drivers—had no at-fault acci- 
dents; 28% of Group B and only 9% of 
Group C drivers had none for which they 
were to blame.—Bus Trans, O, 60 








GEAR DRE -- 0/7» PERMANENT 
pl MAGNET GENERATOR 


1 
i 





i oo 
Ag 8 ae Ac 





—=/ HYDRAULIC CORRECTION 
4 MOTOR 


SEAR DRIVE 


DUCTION GENERATOR 





titlieieaans 
DERIVATIVE FEEDBack ¢ ») 





( VOLTAGE \ T PEED) 











“YORAULIC 


¥ |HYORAULIC 
‘Serie pe Jame FIER 





NA S _ 
i —_——»-—}s 
, poner - 


“MECHANICAL CONNECTION 1 LOW POWER 
MALL MOVEMENT 


Register of multicolor 
printing press is held 


accurate within 0.001 
amare in. by electronic-hy- 
_—— daulic control system 


4 schematically dla- 
grammed here. System 


indicates how elec- 
v |F renep tronic computer can 
= | SIGNAL solve difficult indus- 
l uy 6 trial control problem. 
Ps 
|‘ + gE eer | 
ot ace 2@ MOTOR} > 

















ales 
nts. 
er’s 
ave 
ure 
ent 


po- 
cci- 
» of 
hey 












DECEMBER, 1947 






NEW ELECTRONIC TECHNIQUE 
FOR NUCLEAR STUDIES 


Radio-frequency spectroscopy is a power- 
ful new electronic technique for funda- 
mental nuclear studies and may also re- 
sult in practical methods for chemical 
and isotopic analysis. Radio-frequency 
investigations of nuclear properties are 
aimed at discovering the static proper- 
ties of nuclei, both nuclear spin and nu- 
clear moments. They also can be applied 
to precise measurement of nuclear-mass 
ratios and relative abundance of isotopes. 

The technique also yields data on the 
interaction of nuclei with the lattice 
structure in liquids and solids, the inter- 
action of molecules in a vapor or gas, the 
internal magnetic fields in molecules and 
lattices, the structure of atomic and 
molecular spectra, bond distances, mo- 
ments of inertia, and other structural 
data on molecules. 

There are two types of radio-frequency 
investigations, nuclear induction or radio- 
frequency resonance absorption, and mi- 
crowave spectroscopy.—Nucleonics, O, 10 





WHAT'S NEW IN AIRCRAFT 


Northrop’s XB-49, jet modified XB-35 
flying wing, has passed initial flight tests. 
Pratt & Whitney R-4360 engines have 
been replaced by eight General Electric 
J-35 turbojet engines, developing 32,000- 
lb. static thrust, which will push the plane 
over the 500-mph. point. Outboard en- 
gine in each bank is mounted on outer 
wing panel, the outboard landing flap 
panel having been shortened, the inside 
one increased. Four air separators on 
trailing edge of wing provide stability 
and air-handling qualities. Four fins pro- 
vide area, dorsal fins being extended to a 
point near the leading edge to prevent 
formation of irregular wing flow over 
area between them. 

Similar to standard personal planes, 
the Miles Gemini all-wood, twin-in-line- 
engine plane features extra wide retract- 
able landing gear and special wing slots. 
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LITTLE HALF-TRACK—Suitable for small 
farms, this 6-hp. tractor has tracks instead 
of wheels in rear. Frame is welded steel; 
tracks are rubber V-belt type. Power take- 
off handies sawing and pumping jobs. it is 
a Super-Trac, Inc., development.—Business 
Wk, O 25, 61 





Control stick is curved to give greater 
knee room; brake lever is mounted on 
throttle block. Takeoff distance is short, 
requiring only 400 ft. in strong cross 
wind. Rate of climb is 750 ft. per min. 
Cruising speed is 131 mph. with 100-hp. 
Cirrus engine. Wing span is 36 ft. 2 in.; 
length, 223 ft.; height, 74 ft.; gross 
weight, 3.000 lb.—Aviation Wk, O 13, 14; 
O 6, 33 


SUPER-COMPACTED FILL 


Some 50,000 cu. yd. of sand and gravel 
are placed and compacted daily for the 
Baltimore, Md., airort fill, compaction 
ranging between 95-105 by modified 
Proctor test. A 200-ton, pneumatic-tired 
super-compactor is used. Fills range up 
to 27 ft. in depth; material being spread 
in 8-in lifts. It is too soft to support 
hauling units, yet compaction is accom- 
plished in only four passes. Super-com- 
pactor is drawn at speed of 14 mph.— 
Eng News-Rec, O 16, 98 
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TECHNICAL SHORTS 


Export Product Idea—Lack of an interna- 
tional standard thread has caused one Ameri- 
can manufacturer to produce for the export 
market a tractor in which there are no tapped 
holes. Bolts and nuts are used everywhere, 
and any foreign bolt of approximately the 
same size can be used to make a repair.— 
Am Mach, O 23, 109 


Directional Incentive—In incentive system of 
Idaho Maryland Mines Corp., pay -for stoping 
narrow 1-3-ft. gold-quartz veins is based on 
square feet of footwall mined. Miner is not 
paid for extra width, so he concentrates on 
extending stope.—Eng & Min J, 8, 72 


Fells Chimney with Dynamite—A _ 202-ft. 
chimney was felled recently with 25 lb. of 
dynamite, the chimney falling directly over 
line predicted. Charges were placed, one-half 
stick per hole, in 9$0-deg. sections of the 
stack, just above a 32-ft. reinforced bottom 
section. Charges I and IV were in direct 
line of fall and charges II and III perpen- 
dicular to line. Charges II and III were 
fired 1 sec. after charge I (at front of 
chimney) was fired. Charge IV was fired as 
chimney reached a 20-deg. angle. Top 170-ft. 


part of chimney fell as one unit, impact 
breaking it completely—Eng News-Rec, O 
16, 104 

Marshmallow Process—Any kind of marsh- 
mallow—tfrom a dense, viscous nougat to a 
light fluffy cake topping—can be produced 
with uniform quality by a new Marco Co., 


Ine., process, at a rate up to 1,000 gal. per 
hr. The blend of ingredients is mixed, then 
passed through Flow Master reactors where 
the product is “homogenized” and the desired 
volume of air introduced.—Food Ind, O, 154 


Electronic Designer’s Aid — Vacuum-tube 
plate-voltage characteristic curves for every 
possible combination of screen and suppres- 
sor-grid voltages are very useful to electronic 
designers. Such a set of curves can be pro- 
duced on an oscilloscope by a_ stepping 
circuit which switches grid voltage after 
each curve is traced.—Electronics, N, 128 


Diesel Improvement — Design changes in 
Cooper-Bessemer gas-diesels provide low fuel 
consumption, at low as well as high, loads. 
For a supercharged engine, the gas-diesel 


fuel-rate curve is essentially flat like that of 
a supercharged diesel, but lower at all loads. 
—Power, S, 130 
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MERCURY MEMORY TUBE—For storing 
electrical information and for timing events, 
the mercury delay line can be used. It con- 
sists of mercury in a tube at the ends of 
which are quartz crystals connected to the 
electrical circuit of which the line is a part. 
Electrical pulses from the circuit vibrate one 
crystal to send ultrasonic wave trains down 
the mercury column, and these reenter the 
circuit through the second crystal (one crys- 
tal and wave reflection also may be used). 
With an auxiliary electronic circuit as shown 
here, groups of pulses can be held as long 
as 3 days, then utilized.—Electronics, N, 134 





Factory Temperature +1°—Placement of full- 
fashioned-hosiery machines, 54% ft. long, 
down the center of the production room away 
from walls and windows keeps temperature 
at machines to within +1°F. Radiant heat- 
ing is used, pipes being embedded in both 
floor and walls. Dublin Hosiery Mills, Inc., 
keeps temperature at 80°F., relative hu- 
midity, 50%.—Textile World, O, 112 


To Use Wider Buses—New buses purchased 
by the Transport Corp. of Milwaukee, Wis. 
will be 104-in. wide instead of the standard 
96 in. to allow more aisle room for circula- 
tion of passengers.—Bus Trans, O, 64 


Movies at the Dentist—A San Diego, Calif., 
dentist is using 16-mm. motion-picture film 
to take the patient's mind off drilling. Screen 
is mounted high on wall opposite the chair; 
earphones bring sound to patient and cut 
out sound of drill.—Business Wk, S 27, 24 
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Oscilloscope Tests Insulation—While the best 
single test of insulation in the field is the 
power factor test, use of a portable oscil- 
loscope provides additional information, with 
special reference to low or variable losses. 
The oscilloscope wave form can be used as a 
deciding factor when test values are on the 
boundary line for acceptance or rejection.— 
Elec World, O 11, 109 


Drills Blast Holes Faster—Being used ex- 
perimentally in a Mesabi iron mine, a cater- 
pillar-mounted 3%-in. air-driven piston drill 
is reported to put down 5-in. blast holes three 
times as fast as a churn drill.—Eng & Min 
J, 8, 85 


Gives Better ,Knitting—Installation of air 
conditioning equipment permits Vanette 
Hosiery Mills to knit 15-20 denier nylon yarn 
into 5l-gage hose. Relative humidity is kept 
at 50%, temperature at 80°F. Previously, if 
humidity rose above 50%, sizing on yarn 
stripped off fibers and accumulated on sink- 
ers, knock-over bits, and needle bars.—Tex- 
tile World, S, 129 


Parking Bus Service—Operator of a Sydney, 
Australia, car park has started a free 
bus service for patrons between his parking 
lot and the business district. Round trips 
are continued through business hours,—Bus 
Trans, O, 111 
Midget Green Beans—Tiny green beans, 
stringless, ‘with white seeds, and small 
enough to be canned without cutting, are 
produced by a new bean variety developed 
at the University of New Hampshire, Quality 
is reportedly excellent. Tests of the seeds 
used as dry beans for cooking were satis- 
factory.—Food Ind, O, 136 


Saves $1,115 on Lights—Simplified methods 
of installing more than 500 incandescent 
lighting fixtures in a Pittsburgh warehouse 
reduced time by one-half, and saved 65 cents 
worth of materials per fixture for a total 
saving of $1,115. Access holes were cut in 
Q-floor raceways with a circular saw in a 
%-in. electric drill. Then two threaded studs 
for suspending the fixtures were welded 
alongside each hole.—Elec C & M, §S, 66 


French Aluminum Refrigerator—Standing 4.7 
ft. high and containing 6 cu. ft, an all- 
aluminum refrigerator to be built by a French 
nationalized aircraft factory weighs only 
215 lb—Am Mach, O 9, 151 


Hone Props with Liquid—Northwest Airlines 
maintenance section now uses a liquid hon- 
ing machine to recondition propellers, saving 
18-man-hours per propeller over hand 
method.—Air Trans, O, 67 
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9-nozzle Fire Truck—Employing 9 nozzles 
and both COz and foam extinguishing agents, 
the new Cardox Corp, airport fire truck uses 
a crew of five, Truck speed is 60 mph. COs 
is applied at rate of 3,000 lb. per min., tank 
holding 2 tons, A 10-ft. front boom hose has 
an effective range of 50 ft. One hand hose 
is equipped with a bayonet nozzle for punc- 
turing skin and engine nacelles,—Aviation 
Wk, O 6, 42 


115-kv. Fuses Open 230 Kv,—Tests indicate 
that the use of fuses can be extended to the 
higher electrical transmission-system volt- 
ages when the cost of primary circuit break- 
ers is not justified. On a 230-kv. test, two 
115-kv. fuses were connected in series be- 
tween one phase and ground on the 230-kv. 
bus. These fuses interrupted 2,300 Mva. in 
2% cycles.—Elec World, 8 27, 65 


Self-starting Furnace—It took only half the 
normal time to reline a Great Lakes Steel 
Co, furnace because workmen drained and 
washed the furnace while the iron still was 
molten. In 12 hr. before blowing in, furnace 
had accumulated sufficient heat from 750° 
drying air so that it ignited without outside 
help.—Business Wk, S 20, 76 


Radio Aids Surveyors—In surveying the site 
for a new dam, U. S. Bureau of Reclamation 
roadman talks with transitman over portable 
two-way “walkie-talkie” radios. Wind or roar 
of streams does not interfere with operation. 
—Cons Meth, S, 104 





ROBOT MACHINIST—Installed in 10 min., 


an automatic electric contouring device 
plugs into nearest electrical outlet and per- 
forms duplicating operations—such as 
straight facing and turning, tapers, shoulders, 
and curved surfaces—within 0.0015-0.002 in. 
The duplicator was developed by R. K. 
LeBlond Machine Tool Co. for its Regal 
lathe.—Am Mach, O 23, 150 








McGRAW-HILL DIGEST 


DECEMBER, 1947 


U. S. Production of Goods Up 


Domestic demands running at record high. 


Official report compares 


productive ability with domestic and foreign demands on output 


Shortages and unbalances in American 
production are caused, not by exports, but 
by high domestic consumption, according 
to the recently published Krug report. 
By major items, the picture is: 

Food—Production is up 36%, domestic 
consumption up 17%. With normal tech- 
nological advances and average weather, 
the 1952 crop should equal the peak 1947 
figure, but fertility of 10- to 12-million 
acres will be endangered. 

Fertilizer—Demand is rising fast, and 
though production is rising exports can- 
not be met without cutting domestic use. 

Farm Machinery—Production is at an 
all-time high. Exports, heavy on tract- 
ors, take one-fifth of the production. 
1948 production will be up slightly, ex- 
ports taking the increase. 

Nonferrous Metals—Molybdenum is 
the only one which is not at present im- 
ported. Increased exports of fabricated 
metals can be met only by increasing 
imports. Smelter, refining, and fabricat- 
ing plants can increase output. 

Electric Power—For the next couple of 
years, electric power equipment manu- 
facturers will just about meet the do- 
mestic demand. After 1949, it may be 
possible to produce a half million to a 
million kw. of generating equipment for 
export. 

Chemicals—Shortages in most lines 
will end by mid-1948. Exports then can 
be met with little domestic hardship. 

Soda ash production, now at 4.7 million 
tons, is expected to reach 5.2 million next 
year, just about keeping pace with 
demand. Caustic soda production of 2 
million tons this year is less than demand 
of 2.2. Carbon black domestic require- 
ments, now a million tons, are expected 
to drop to 810,000 tons next year. This 
will make ample supplies available for 
export. Coal tar chemicals, too, are ex- 


pected to show diminishing domestic 
demand. Sulphur situation is not ex- 
pected to vary much from its present bal- 
ance of about 4 million tons production, 
2.9 million tons domestic demand, and 1 
million tons export demand. 
Petroleum—Exports now exceed im- 
ports for the first time, but production 
will drop as Europe draws on Middle East 
resources. Refineries are operating at 
95% capacity, the 5% representing 
obsolete equipment. 
Transportation—Production of rail- 
way cars is now at an annual rate of 
about 70,000. About a third of produc- 
tion is being exported. On trucks, the 
report indicates a diminishing market 

















UNUSUAL PUMP—Three eccentric disks on 
shaft develop suction and pressure as they 
rotate within individual displacement cham- 
bers of pump developed by Megator Pumps & 
Compressors, Ltd., England. The chambers 
are reciprocated up and down by the disks to 
alternately align chamber ports with intake 
and discharge openings In pump housing. 
Chambers are rubber with metal insert and 
plastic faces. The pump has been success- 
ful in coal mines in handling large quantities 
of air and water in various proportions, often 
mixed with coal and stone dust. Sizes are 
up to 100 gpm. for 65 psi. Flow is steady. 
Pump is self-priming.—Prod Eng, O, 105 
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and no production problems, provided 
steel is available. Production this year 
is estimated at 1,200,000 units, of which 
900,000 are for the domestic market, 300,- 
000 for export. 

Coal—Total export of 71-million tons 
about represents port facilities. 1948 
export demand may hit 80-million tons, 
but a slip in domestic consumption will 
offset rise. By 1952 export demands 
should taper to 35-million tons. 

Iron and Steel—Here is the big bottle- 
neck; gap between demand and produc- 
tion is expected to widen. Demand may 
be met in 1948 or 1949 if production 
reaches peak.—Business Wk, O 25, 23 


NEW DISCOVERIES 
IN FOOD TECHNOLOGY 


Changes in the process may increase the 
vitamin content of foods. In the case 
of sweet potatoes, thiamine content was 
raised 25% when the potatoes were 
slowly brought to a temperature just be- 
low boiling. 

The acid content of orange and grape- 
fruit juices is reduced substantially by 
use of an anion exchange resin (McG-H 
Digest, Sept., p. 50), without formation 
of salts. Only a small fraction of the 
ascorbic acid is lost in the operation. 

Polyglucuronic acid, a new starch de- 
rivative, may find important uses as an 
organic acid in food processing. 

More mellow, fruitier, and clearer 
wines are obtained by enriching grapes 
with additional fruit enzymes. Pectinol, 
costing about 4¢ per qt. of wine, in- 
creased the yield of juice 7%, in addition 
to improving flavor and bouquet.—Food 
Ind, O, 123 


FORMS TEXTILE SANDWICHING 


Sandwich layers of wool, cotton, or syn- 


| thetics blends are automatically formed 


by a new Proctor & Schwartz, Inc., sys- 
tem. Stock drops from a ceiling con- 
denser and travels over a series of rolls 








McGRAW-HILL DIGEST 35 









oe 
COPPER FINS 
DISSIPATE 
HEAT TO Aik 
COPPER LAYER\_; 
EQUALIZES HEAT Bry 
ALLOY STEEL BRAKING SURFACE >is 





NEW TYPE BRAKE DRUM—Contributing 
greater safety and economy, this new brake 
drum for buses, trucks, or trailers has a 
friction surface of wear-resistant alloy steel 
with outside of copper and specially designed 
copper fins. Fins aid dissipation of friction 
heat to atmosphere. There is no heat check- 
ing or distortion. It is a development of Cop- 
perweld Steel Co.—Coal Age, O, 184 





to the far end. Then a timing mechanism 
reverses every other roll momentarily, 
creating a series of feed rolls out of what 
previously was a series of conveyor rolls. 
The action of the rolls drops the stock 
onto the temporarily stationary apron at 
the bottom of the bin below the rolls. This 
action is repeated, and layers of fibers to 
be blended are laid on top of each other 
in successive layers in the bin. Break- 
down rollers compress the stock and 
feed it evenly to a picker, for further 
processing. System assures “picking 
down” through the several layers, and 
gives maximum blending action. Hand. 
labor is eliminated.—Textile World, O, 
149 
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cost followed installa- 
tion of a natural gas, 
A hot-air slasher at Av- 
C4 endale Mills. Temper- 
y ature and speed of 
5 cloth can be controlled 
Y to vary rate of drying. 


Gas is premixed with 
alr, resulting combus- 
tion being so complete 

} _ that yarn is not af- 
y fected by the gases. 
Z When door is opened, 

SuU0ND fF burners cut off. Ar- 

Surners “4 rows show flow of hot 

3 gases.—Textile World, 

Oo, 133 























ELECTROLESS PLATING 
BY CHEMICAL REDUCTION 


National Bureau of Standards has de- 
veloped a simple nonelectrical method of 
plating nickel and cobalt on metal sur- 
faces. It involves chemical ieduction of 
nickel or cobalt salt with hypophosphite 
in hot solution. The reaction is catalytic, 
and with certain concentrations and acid- 
ity no plating occurs unless certain 
metals, as nickel or steel, are introduced 
into the bath. The reduction then occurs 
only on the surface of the immersed 


metal, and the adherent coating is 
93-97% pure. 
Electroless deposits show both a 


laminar and columnar structure, are of 
good quality though brittle, and unusu- 
ally bright. Since they may be made as 
hard as tool steel, they may be useful 
where hard, wear-resistant surfaces are 
required.—Prod Eng, O, 150 


PLASTIC FOR MINE STOPINGS 


Experiments to test the feasibility of 
plastics to make both permanent and 
temporary stopings air tight are being 
conducted by Lorado Coal Mining Co. 
The “cocoon” process, used as a protec- 


tive coating for machinery (McG-H Di- 
gest, Nov., 46, p 33), is being sprayed 
on tile stoping in two coats. First coat 
forms a cobweb-like film over surface; 
second coat, without webbing agent, 
forms a uniform film over surface. The 
coating is air and moisture proof, is not 
affected by mildew or most molds, and is 
resistant to most chemicals and acids. 
Film has a tensile strength between 
1,750-2,000 psi—Coal Age, O, 112 


100% REPLACEMENT POLICY 


Every dollar written off the books of 
Dodge Mfg. Co. for depreciation allow- 
ance on equipment is spent in the next 
12 months on new equipment. Results 
of following this practice for 11 yr. are: 
(1) The time for any operation in the 
plant is no greater than it ever was, 
despite many influences in the opposite 
direction. (2) Direct labor cost, in dol- 
lars per ton of product, is no greater than 
in 1941, although wage rates have almost 
doubled and average size of a unit of 
production has decreased considerably. 
Some other factors, such as increase in 
total output and change in character of 
products also have helped——Am Mach, 0 
23, 101 




















= 4 seh on af @: oe 195 & © & oe 15 SA 


So = © © Oe S&S ~~ 4 we KM A etl le 


S&S oO fS Sho hes &® © 


nm 


p 








3 of 
low- 
next 
sults 
are: 
. the 
was, 
osite 
dol- 
than 
‘most 
it of 
‘ably. 
se in 
er of 
ch, 0 








—EE 








DECEMBER, 1947 


STILL SMALLER 
TUBES — Subminia- 
ture electronic tubes 
are being made small- 
er, less microphonic, 
and more widely ap- 
plicable. Triode in a 
T-3 bulb, (left) com- 
pares in size to a cig- 
arette. Diode in a 
T-1 bulb (right) is 
about the same diame- 
ter as a wooden match. 
Triode at center is in 
T-2 bulb. — Electron. 
ics, N, 146 


NEW IDEAS APPLIED 
IN PRODUCT DESIGN 


Hydraulic Control Panel—Instead of ran- 
dom placement of valves, with corre- 
spondingly long connecting lines, all 
valves are mounted on the single control 
panel of a new all-hydraulic automatic 
abrasive cutoff-machine of Safety Emery 
Wheel Co. Many feet of piping is saved; 
maintenance is simplified. 

Floating Caster—A coiled spring pro- 
vides resiliency between wheel rim and 
axle of a simple shock-absorbing caster 
developed by Bassick Co. Knee-action 
effect of the caster in airport cargo trail- 
ers has permitted a speed increase from 
15 to 25 mph. and reduced caster break- 
age 75%. 

Safe Gasometer—The new insufflator 
of Charles Davis Associates is built 
around a 100-ce. steel cylinder holding a 
piston weighted to limit the pressure to 
200 mm. of Hg. When the charging but- 
ton is pressed, gas from the storage tank 
fills the cylinder and forces the piston up, 
a piston-actuated relief valve preventing 
overcharging. As outlet valve is closed 
and gas flows to patient, the piston de- 
scends. Safe volume cannot be exceeded; 
pressure is automatically limited. 
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Absorption Refrigerator—Germany de- 
veloped a domestic absorption-type re- 


frigerator which uses solid calicum 
chloride as the absorbent, ammonia as the 
refrigerant, and stove gas as the heater 
fuel. Principal parts are a liquid re- 
ceiver, evaporator, generator-absorber, 
and finned condenser. When generator- 
absorber becomes sufficiently saturated 
with liquid ammonia, a bi-metal valve in- 
creases flow of gas to a pilot light. The 
heat vaporizes the liquid ammonia and 
forces vapor into finned condenser where 
it turns to liquid and goes to receiver.— 
Prod Eng, O, 92, 94, 100, 146 


TAILORS PAPERWORK TO JOB 


Paperwork for maintenance needs at 
Motorola, Inc., has been tailored to fit 
the job. Standard 3x5-in. slips of paper 
are noted with specific jobs for each 
maintenance crew—carpenter, electrician, 
plumber, heating, and janitor. Squares 
are provided for each type job under each 
section’s control. Department needing 
service calls maintenance clerk. who fills 
out slip by checking type of work needed, 
department requiring service, and time of 
call, Slips are hung on pegs in order of 
calls; urgent repairs get priority.— 
Factory, O, 82 











PORTABLE MACHINES 
POUR MINE CONCRETE 


By using portable machinery to place 
concrete, Climax Molybdenum Co. has de- 
veloped an inexpensive and fast system 
for constructing underground support. 
The machinery consists of three batch 
cars, a batch concrete mixer, conveyor 
belt, concrete pump, trolley motor, and 
various flat cars. All pieces of the heav- 
ier equipment are mounted on mine car 
wheels for 36-in. gage track. Power is 
furnished from the 275-volt de. trolley 
wires. 

A 24-compartment batch car is filled 
with a weighed amount of sand and 
gravel mix, one compartment being filled 
with sand for grout. This makes a 4-yd. 
batch in the mixer. Each car has a con- 
veyor belt that carriers the batch aggre- 
gate from the compartment slide to the 
mixer hopper. Cement is dumped into 
mixer by hand and the water added. 

Wet concrete is carried by conveyor 
frem the mixer to a pump which forces 
it through 6-in. toggled pipe into the 
forms. Occasional hammering on forms 
usually eliminates air voids. A small 
pipe sometimes is placed through the 
forms to the back of the area to allow 
escape of air entrapped by a ledge. 
—Eng & Min J, O, 87 


NEW FOOD PRODUCTS 


Bland lard containing minute quantities 
of gum guaiac—to prevent oxidation— 
can be stored without refrigeration. The 
Swift & Co. lard is said not to smoke at 
normal frying temperatures.. .. Keep- 
ing quality of bread and other yeast- 
leavened products is reported to be im- 
proved by another new blended Swift 
shortening, Tri-Co. It contains Esterine, 
a superglycerinated fat, and it modifies 
dough structure so that absorption is 
increased. 

Concentrated orange jelly will be in- 
troduced by Juice Industries, Inc. The 
color of pure orange juice, it has a high 
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vitamin C content and distinctive orange 
flavor. 

Self-heating canned foods will be pro- 
duced for the civilian trade by Hotcan 
Corp. The can of food is inside a larger 
can containing a liquid and a dry chemi- 
cal separated by a partition. Punching 
through the partition permits the liquid 
to mix with the chemical and produce 
heat.—Food Ind, O, 116, 119 


MONOFILIZING PROTECTS 
RAYONS IN WEAVING 


“Monofilizing” of viscose, acetate, and 
spun rayons—actually sizing without 
undue stiffening—will protect fibers suffi- 
ciently so that they will not be damaged 
by loom during weaving. The fact that 
150-denier viscose rayon twisted with 18 
turns can be woven without sizing gives 
credence to the theory of grouping fila- 
ments into a single fiber. 

Since wetting of rayon causes elonga- 
tion of fibers and loss of strength up to 
45%, care must be taken in size-remov- 
ing process. In slashing process, viscose 
rayon longitudinal stretch should be held 
to 6%; acetate rayon, 3-4%; low-twist 
acetate, 6-7%. Gain in yardage is offset 
by increased weaving difficulties and de- 
creased quality cloth. In slashing, the 
first and last cylinders should be kept 
at lower temperatures than other cylin- 
ders—the first avoids setting of sizing 
too rapidly, the last permits slight cool- 
ing before beaming.—From “Handbook 
for Mills,’ McGraw-Hill Book Co. 


PLASTICS FROM SCRAP 


Scrap plastic, previously sold for 4¢ per 
lb., is now reformulated and reprocessed 
by Celanese Corp. of America and sold at 
10¢ or more per lb. Celanese analyzes 
a sample batch of plastic and develops a 
formula to fit the planned use of the 
material. Reprocessing and recoloring of 
scrap follow, 10% virgin material being 
used in each batch.—Business Wk, O 
18, 34 
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1 SAFETY BY NiIGHT—Corrugated white 
concrete traffic lane markers reduce 
danger of sideswiping by vehicles traveling 
in the same direction on a New Jersey dual 
highway. When the l-in. thick white cement 
mortar for the markers is poured, it is struck 
at road slab elevation, then a scoring tool 


PLA TT Ew Ss 

SLOPES — Mount- 
ed on extension arms 
of a bulldozer, a spe- 
cial pull blade flattens 
slopes on existing 
drainage ditches with- 
out working the 
equipment in the wat- 
erways. The §&- ft. 
moldboard faces the 
tractor and makes the 
cut as the machine 
backs up. It is welded 
to two 15-in. beam ex- 
tension bars 52 ft. 
long. All ditches in the 
Pocomoke River basin 


| are being flattened to 


reduce erosion and 
permit farm  equip- 
ment to cross.—Cons 
Meth, O, 87 


redistributes it above and below pavement 
levels. The shallow ribs thus formed refiect 


headlight beams back to the car driver and 
give bright delineation of pavement lines. 
They also warn motorists driving over them 
by causing tires to whine and steering wheel 
to vibrate.—Cons Meth, O, 89 


Innovations in 
Construction 


2 LAYS BRICKS FASTER—With the metal 
guide rail which he invented, L. S. Beam- 
ish, of Sussex, England, can lay 100 bricks 
in half an hour. The guide rail clips to the 
top course of the brickwork. Its attached 
spirit and plumb levels keep the horizontal 
and perpendicular positions exact.—Cons 
Meth, O, 100 
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STORM-PROOF SHORE ROAD—To protect 
the shore at York Beach, Maine, and to pro- 
vide a highway of adequate width, the State 
Highway Commission put in a granite riprap 
seawall and topped it with a storm-proof 
road. After rolling, base was treated with 
tar. Then a 3-in. course of graded 2-in, max. 


size stone was spread, rolled tight, and pene- 
trated twice with emulsified asphalt. Each 
penetration was followed by application of 
34-in. keystone. After keying, a first seal 
coat of asphalt was applied and %-in. stone 
chips put down, broomed, rolled. A second 
seal finished road.—Cons Meth, O, 98 























STEAM-ELECTRIC STATION 
HAS NEW FEATURES 


There are many interesting features in 
the new Redondo Beach steam-electric 
station of Southern California Edison 
Co. Flow of ocean condenser cooling 
water is reversed every 8 hr. to inhibit 
marine growths in the two 10-ft.-dia. 
concrete conduits that extend 1,900 ft. 
to sea. Auxiliary fuel storage tanks -will 
not be used at the boiler plant, but oil 
will be pumped directly to the burners 
from large storage tanks at a distance. 
To prevent fog drip from skirt to skirt, 
post insulators of 69-kv. disconnect 
switches will be inclined 15 deg. with 
the vertical. Entirely new to large gener- 
ators will be the application of General 
Electric’s Amplidyne field control to one 
60,000-kw. turbine-generator and West- 
inghouse’s Rototrol to another. These will 
provide high-speed response and better 
voltage regulation. Being essentially am- 
plifiers, they require only small low- 
voltage networks and radio-type controls. 

Part of a steam and hydro system, Re- 
dondo is a standby plant designed for 
35% load factor. The 850-psi., 900° com- 
bination was chosen rather than 1,250- 


950 largely because of quick pick-up re- 
quirements. It is expected to pick up 
75-80% of full load instantly on the main 
units and reach full-load in less than 10 
min. from minimum load (5-10 Mw.). A 
quick-response house set of 7,500-kw. 
capacity will pick up full load in 15 see. 

To maintain maximum efficiency, soot 
will be washed from superheater with 
high-pressure water jets directed by 
hand lances through inspection doors, 
Anticipated economy is 12,500 Btu. per 
kwh., or 500 kwh. per bbl. of oil.—Elee 
World, S 27, 62 


PEACH JUICE PROBLEM 


Experiments in filtering peach juice for 
wine manufacture have revealed that the 
cells of the fruit are encased in a pectin- 
ous skin which clogs a filter or strainer 
and is not heavy enough for proper cen- 
trifugal separation. Enzymatic decom- 
position of the pectin was not feasible 
because fermentation developed. How- 
ever, juice yields as high as 87% were 
obtained by the use of diatomaceous 
silica filter aids in a batch process. The 
problem now is to make the process 
continuous.—Food Ind, O, 95 
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switches 





With the new engine performance analyzer 
(above), faulty sparkplug operation is indi- 
cated on oscilloscope by a broken pattern 
(below). 
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ENGINE FAILURES SPOTTED 
ce for | BY ELECTRONIC ANALYZER 
pectin- | Aircraft engine troubles are being lo- 
rainer | cated immediately and accurately during 
ar cen- | flight with the new Sperry Gyroscope 
decom- | Co. oscilloscope analyzer (McG-H Di- 
easible a gest, Nov., p. 47). Pan American World 
How- | Airways, now using the 47-lb., $3,500 
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unit, saves the capital and the flight- 
weight cost of the instrument in one 
month through time saved on checkups. 
Ignition, fuel, hydraulic, and electrical 
systems can be checked by the unit, re- 
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gardless of the number of engines. Unit 
demands constant observation and inter- 
pretation, thus is practical only on those 
planes carrying a flight engineer. Proper 
patterns of cathode-ray tube must be 
memorized by the flight engineer. 

Analyzer is of added advantage to 
maintenance crews as it will spot trouble 
occurring only at high altitudes or when 
engine is under load. Sperry engineers 
believe instrument is adaptable to test- 
ing internal combustion engines and 
motor fuels, 

A signal from the ignition system 
passes through an electronic circuit, pro- 
ducing a trace on the cathode ray tube 
screen. Trace is in step with each cycle 
of engine operation. Vertical deflection of 
the image is caused by changes in the 
voltage.—Business Wk, O 11, 52 


GOOD FLUORSPAR RECOVERY 


To attain good recovery of fluorspar 
from lower grade ore, Aluminum Ore Co. 
installed a sink-and-float unit to precon- 
centrate the mill feed ahead of grinding 
and flotation. A recovery of 97-98% is 
being made, with the rejection of the 
original mill feed averaging 25% by 
weight. Ferrosilicon consumption is 
placed at 0.25 lb. per ton of crude ore. 
—Eng & Min J, O, 83 


PLASTIC-WATER PAINT 


Pigment and synthetic polyvinyl resin 
are suspended in water with the aid of 
a wetting agent to make the new Gelva 
inside and outside paint developed by 
Shawinigan Products Corp. Advantayes 
of the paint are freedom from odor, re- 
duced fire hazard, economy, and lack of 
toxic effects. It drys in 30 min.; pro- 
gressive oxidation of the vehicle is not 
required for drying, which avoids dam- 
age to delicate tinted pigments. The 
dried resin film is as resistant to wash- 
ing as oil paint, because the resin parti- 
cles coalesce to form a continuous film.— 
Chem Eng, O, 167 
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NEW PRODUCTS 


Electronic Machine Protector — Used with 
electric-motor-driven machines, the Protec- 
tron of Brinell Co. is an electronic device 
which trips at any preset mechanical load 
increase above normal. When it trips, it 
operates a relay to initiate the desired con- 
trol function, such as sound warning signal, 
stop machine, or increase or decrease voltage 
on motor. Applications include sensing over- 
size stock in feed machinery, tripping at 
preset degree of dullness of tools, and stop- 
ping pumps.—Am Mach, O 9, 162 


Relay Light Switech—Each time the relay 
coil in the Switch-O-Lite is energized by a 
remote pushbutton, it moves the switch to 
the opposite position to turn the light on or 
off and latches in position. Hoffman Engi- 
neering Corp. introduced the 115-volt, 60 
cycle, 10-amp. unit.—Elec C & M, O, 143 


Defogs Canopies, Windshields—A high-pres- 
sure, axlal-flow blower and heater, combined 
as a single unit, delivers 60 cfm. at 2-in. 
static pressure at heater outlet to defog plane 
canopies, windshields, and windows. Incom- 
ing air is heated to 68°F. Overall length is 
9 in.; dia., 4% In.; weight, 4% lb. The Dy- 
namic Air Engineering, Inc., unit uses 46- 
amp., 27-volt, dc. current Aviation Wk, O 
13, 51 


Electric Bobbin Feeler—Used with metallized 
bobbins, a new electric filling feeler fastened 
to loom makes contact through six contact 
points with bobbin when varn has run out 
and actuates bobbin magazine. Feeler uses 
12-volt, 5-amp. current; current may be 
drawn from warp-stop motion transformer 
or a separate one. It is an A & W Machine 
Co, development.—Textile World, O, 150 


Time-delay Electronic Tube — Developed by 
Bendix Aviation Corp. for electronic control 
circuits where a rate factor and time delay 
are needed, the miniature Chronotron va- 
cuum tube utilizes thermal conductivity. The 
time required for heat to penetrate an in- 
sulator (10 sec. to 2 min., depending on 
type of tube) provides the time delay of the 
output signal.—Elec World, S 27, 104 


Spring-cushioned Needle—Hollow duralumin 
shank carries a compressed helical bronze 
coil spring which applies even pressure on 
sapphire tip in Majestic Radio & Television 
Corp, victrola arm.—Elec Merch, O, 150 
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PIPE MACHINE—A dial selector quickly 
sets the special chuck of the Thread King 
power pipe cutter, reamer, and threader to 
any size from '2- to 2-in. dia. The machine 
uses adjustable dies, and a movable reamer 
is easily lowered into position. Step pulleys 
give high, medium, and low speeds. The 
Century Engineering Co. machine is powered 
by electric motor or gasoline engine.—Power, 
Op 130 





Plastic Food Package—Newest plastic pack- 
aging material for food is Reynolon, a Geon 
latex, developed by Reynolds Research Corp. 
Plastic is cast on an endless steel belt; it 
can be modified to any desired degree of stiff- 
ness or softness, Tough and clear, the plastic 
can be colored if desired. It can be closed 
by sewing or heat-sealing.—Business Wk, 
O 11, 31 


Magazine Wreneh—Automobile wheel nuts 
are stored in new Automatic Wrench & Tool, 
Inc., magazine wrench. Spring in body ejects 
nuts for easy replacement.—Am Auto, O, 52 


Makes Water Wetter—Water is made more 
effective in extinguishing fires by adding 1% 
of Pentrate, a wetting agent which increases 
the penetrating and spreading properties of 
water by reducing its surface tension, Ameri- 
can-La France-Foamite Corp. introduced it. 
—Cons Meth, O, 128 


Hand-protective Film—Rubbed onto the 
hands as a cream, the new Hand-Saver forms 
a protective cellophane-like film. It gives 
protection against nonaqueous caustics, irri- 
tants, and grime, and may be removed by 
water. The cream is made of emulsified fats 
and oils by Cadet Labs.—Chem Eng, O, 174 
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Self-sealing Belting—-No metal fasteners are 
needed to join ends of a new plastic belting, 
manufactured by Jules Borrel & Co.; ends 
are joined merely by touching ends to heated 
knife blade, then bringing them together, It 
can be used on light industrial machines, 
home workshops, sewing machines, etc. It 
is not affected by extreme temperatures, oils, 
or acids, Belting is available in flat, V, or 
round form.,—Business Wk, O 18, 76 


Weather Watcher—New heating system con- 
troller supplies heat as required by outside 
weather. It consists of: a roof thermostat, 
which receives direct rays from the sun; six 
thermostats to be mounted on north side of 
building out of sun (each operating over a 
different temperature range), and a main 
control panel. The controller warms. the 
building in the morning, then operates the 
heater on a schedule selected by the thermo- 
stats. Fuel Watchman Co. developed it.- 

Oper Eng, N, 116 


Parallel-disk Agitator—Consisting of a num- 
ber of closely spaced parallel disks, a new 
type of agitator impeller operates at full 
motor speed and requires no gearing. Dur- 
ing rotation, the disks impart a rapid helical 
motion to the liquid by surface friction, the 
liqguid being discharged tangentially at high 
velocity over entire disk periphery. The Velo- 
fin unit is made by Davidson & Serner.— 
Chem Eng, O, 150 


Protects Machines—Protectron, an electronic 
device used with an electric motor-driven 
machine, shuts off motor at any load above 
preset limit. For use with 220- or 440-volt, 
60-cycle motor, it is available in two models, 
operating on 1-5- or 5-10-amp. current. 
It is a Brinnell Co. development.—Electron- 
ics, N, 234 


Pitch and Yaw Transmitter—For radio-con- 
trolled aircraft or guided missiles, a new 
pitch and yaw vane-type transmitter can be 
attached to standard pilot tube mast, indi- 
cating vanes being geared to microtorque 
potentiometers. Movement of vanes is con- 
verted to ac. or de. signals, each vane having 
its own microtorque. Units need only 0.003 
oz.-in. torque to transmit. It is a G. M. 
Giannini & Co. development—Aviation Wk, 
O 20, 29 


New Slide Rule—Scales on front side of a 
new Deci. Log slide rule are so arranged 
that one setting gives square root, cube root, 
and logarithm. Log Log scale on back is 
expanded for greater accuracy, scales read- 
ing from 0.000000001 to 10,900,000,000. It 
is a Pickett & Eikel, Ine., development.— 
Eng News-Rec, O 16, 120 
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Feeds Machine Tools—Operated hydrau- 
lically, an automatic stock feeder developed 
by Racine Tool & Machine Co. handles 
bundled stock and single bars. Machines of 
10x10-in. and 6x6-in. capacity are available. 
—Am Mach, O 28, 160 


Eases Floor Covering Removal—Removal of 
linoleum floor covering in buses can be 
eased with a new machine employing infra- 
red light to heat and soften adhesive in 
1-2 min. Sharp tool is used for actual re- 
moval of covering. Overall time saved using 
the Fostoria Pressed Steel Corp. machine as 
against standard open flame torch method is 
50%.—Bus Trans, O, 267 


Aluminum Gravity Conveyor—Made of light- 
weight aluminum in 5-, 6-, 8-, and 10-ft. 
lengths, 12 in. wide, a new gravity conveyor 
can be coupled to other materials handling 
equipment with self-locking, steel hook and 
couplers. An 8-ft. section weighs 31% Ib.; 
with 10 aluminum ball-bearing wheels per 
ft., it has standard rating of 75 lb. per ft. 
Conveyor is a Rapid-Standard Co., Ine, 
development.—Factory, O, 146 


Automatic Wrench—Consisting of a variable- 
torque motor operating a retractable spindle, 
an automatic wrench developed by Fen Ma- 
chine Co. will engage chuck pinion or grip 
work in a machine tool. Wrench has a 
torque selector; maximum torques are 4,000 
and 6,000 in.-lb—-Am Mach, O 28, 160 
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ELECTROMECHANICAL AMPLIFIER — 
Low-level voltage input to a galvanometer 
moves a metal flag between coils of a tuned- 
grid oscillator in a new dc. amplifier. Mo- 
tion of flag loads and unloads tank circuits 
to vary oscillator input voltage, with voltage 
gains up to 10% An extra coil on galva- 
nometer is for output voltage feedback. De- 
veloped for aircraft, the simple, lightweight, 
stable amplifier has many applications.— 
Electronics, N, 117 





NEW PRODUCTS 


Silicone-asbestos Paper——With a temperature 
range of +4500°F,. to —70°F., Connecticut 
Hard Rubber Co.’s Cohrlastic is a _ silicone- 
rubber-coated asbestos paper. Dielectric 
strength is 400 volts per mil; it is corona 
resistant, will not carbon track, and has 
good surface resistivity. It is more resilient 
than untreated paper.—Electronies, N, 150 


Fan Cools Speed Reducer— 11 the cone-drive 
speed reducer of Michigan Tool Co., fan-im- 
pelled air is directed over a finned portion of 
the housing to remove heat. The air traverses 
three sides of the unit, being guided by 
shaped fins and shields.—Oper Eng, N, 110 
Heats Motor Quickly—Replacing a cylinder 
headbolt with the new Five Star Mfg. Co 
headbolt heater guarantees 30-min. heating 
of engine in coldest weather. Brass cylindei 
extending below bolt contains heating ele- 
ment. Cord is connected to 110-volt outlet 
in garage.—Business Wk, O 4, 79 


Compact Electric Eye—Light source, photo- 
electric cell, power switch, control, and visible 
or invisible beam selector are in a single 
housing in the new Detect-O-Ray unit. The 
reflecting, adjustable mirror is mounted at a 


























distance from the unit.—Electronics, N, 224 
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. : Ve GLASS 
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! SPRING 
SUSPENSION 
NBALANCE OUTPUT CENTER-TAP 
200 OHMS 
ELECTRONIC LEVEL—Gas-filled Y-type 
Convectron tube develops an unbalanced 


voltage proportional to angle of rotation from 
vertical and is a useful sensing element in 
positioning servomechanisms. Tube and 
bridge circuit are shown. Filament is heated 
by ac. or dc., and loses heat chiefly by gas 
convection. Because convection currents 
rise vertically, cooling of two filament legs 
is different for different angular positions.— 
Electronics, N, 190 
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Dual-purpose Tape—tElectrical insulation of 
rubber tape and mechanical protection of 
friction tape are combined in a new “Seotch” 


electrical tape with vinyl plastic backing. 
Thinner than rubber or friction tape, it is 
Weather resistant and has a_ dielectric 
strength of 1,000 volts per mil. Minnesota 


Mining and Mfg. Co. makes it.—Elec C & M, 
oO, 143 


Handles Drums Vertically—Drums of 21%- 
24-in. dia. can be handled vertically to avoid 
spillage with a fork-lift truck and a special 
new self-adjusting clamp. Star cam releases 
drum without driver dismounting from truck. 
It carries up to 700 lb. Clamp is a develop- 


ment of Clark Equipment Co.—Factory, O, 
170 
Plastic Rope—Rope which is resistant to 


acids and most alkalis and organic solvents 
is now made of extruded Saran filaments by 
Plymouth Cordage Co. Compared to manila 
rope, it is 60% heavier, has a minimum 
breaking strength of 70% as great, is more 
slippery to handle. It loses strength above 
170°F.—-Chem. Eng, O, 168 


Fast Tool Replacement—Simplicity of setup 
duplication is a feature of an automatic 
pipion-turning machine announced by Brown 
& Sharpe Mfg. Co. The machine has a 
built-in tool resetting indicator and center- 
ing gage, as well as micrometer stops for 
each of the eight tool positions. The latter 


also speed original setup. Circular-formed 
single-point tools are used.—-Am Mach, O 
23, 146 

Plastic-glass for Airframes Practicability 


of fabricating aircraft or component parts 
from all-glass fabrics laminated with thermo- 
setting plastic resins has been proved by 
Northrop Aircraft, Inc. An entire airframe 
of glass is now believed possible. Martin's 
P4M vertical stabilizer is now constructed 
of Fiberglas.—Aviation Wk, O 20, 26 


Saves Designer's Time—-Made of transparent 
plastic, the 4% -in. dia. circular Radius Guide 
has a series of semicircular lobes of different 
radii on it periphery. These do away with 
trial and error center-point location with 
compass. The Rapidesign, Inc., instrument 
also has a center protractor.—Prod Eng, 
O, 186 


Synthetic Rubies, Sapphiree—Hard to dis- 
tinguish from natural star rubies and sap- 
phires, Linde Air Products Co. synthetics 
are being sold for $10 to $30 per carat, about 
one-third the price of natural stones.—Busi- 
ness Wk, O 4, 62 
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SPRING IN RUB- 
BER — Consisting 
of a conical spiral 
spring embedded in 
rubber, a new vi- 
bration-con- 
trol mounting has 
high horizontal sta- 
bility and high load 
capacity (25-125 
ib.). Developed by 
Korfund Co. for 
such machines as 
compressors, mo - 
tors, and fans, it 
has a wide fre- 
quency range.— 
Power, O, 47 





handling 
in capacities up to 


Two-in-one Pumps—For 
large volumes of water, 
220,000 gpm., the Peerless Pump Div. has 
introduced a line of pumps embodying char- 
acteristics of both centrifugal and axial flow 
units. They move liquids against maximum 
heads with minimum submergence and utilize 
higher speed motors against minimum heads. 
—Chem Eng, O, 150 


extremely 


Machine Both Ends—Al] diameters, bevels, 
and undercuts are machined on both ends of 
a shaft simultaneously by a new automatic 
machine of Stanford-Roberts Mfg. Co. This 
company also has introduced an automatic 
machine for facing, centering, drilling, turn- 
ing, and threading both shaft ends at once.- 
Am Mach, S 25, 144 


Better Respirator—cConsisting of chemically 
treated felt, a new respirator filter is said to 
be 40 times as effective as an ordinary filter. 
American Optical Co. developed it.—Eng & 
Min J, O, 108 


Rubber Flashlight—All working parts are 
contained in a small sealed-in-head unit that 
is popped in or out of the steel-lined Neo- 
prene case of the Rub-R-Lite K2 flashlight 
when bulb or batteries are to be changed. 
The light is approved for hazardous loca- 
tions, is not harmed by dropping, and is 
resistant to oil, solvents, nonoxidizing and 
dilute acids, alkalis, and salt solutions. Len- 
nan Lights, Inc., developed it.—-Power, O, 128 


Exchanger Leak-alarm—A new heat ex 
changer has a double tube sheet, and space 
between sheets contains the heat exchange 
medium under pressure. The medium is sup- 
plied from a head tank with a float-actuated 
alarm to indicate a leak. It is a Condenser 
Service & Engineering Co. development.— 
Chem Eng, O, 147 
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Adjustable-speed Motor—By turning a dial, 
stepless speed adjustment over a 3 to 1 
ratio is obtained with the new Tri-Clad 
motor of General Electric Co, Available in 
ratings from 3 to 50 hp., 220, 440, and 550 
volts, the motor is suited to driving fans; 
stokers; pumps; textile, paper, and wire- 
drawing machines; dough mixers; cement 
kilns; ete.—Power, O, 140 


Metering Carburetor—Metering valve on a 
mechanical hookup with throttle supplants 
standard venturi in the new Century Gas 
Equipment Co, liquefied petroleum fuels car- 
buretor, Throttle movement moves valve to 
maintain correct proportions ; carburetor can 
start on closed throttle. Insensitive to alti- 
tude, carburetor is designed for automotive 
and industrial engines.—Business Wk, O 
18, 76 


Lumber Jack—Application of flooring, siding, 
or sheathing with tight joints is speeded by 
the new Bord-Jak of Maco Corp. Anchor on 
head of jack is set into position on joist by 
tap of hammer, Base then pushes board 
against adjacent one. Attachments permit 
spreading or squeezing of bowed joists or 
studs.—Cons Meth, §S, 150 


New British Turboprop—A new gas turbo- 
prop engine, Naiad, has been announced by 
Napier, England. Of straight-through de- 
sign, the new turbine has five combustion 
chambers with air intake through hollow- 
ducted propeller shaft. The 28-in. dia. unit 


is capable of 1,500 hp—dAviation Wk, O 
13, 49 
Carbide Anvil—A new slub-catcher anvil, 


engineered by Universal Winding Co., is faced 
with a strip of cemented carbide. In mill 
tests, anvil shows no wear after a year in 
operation.—Textile World, O, 150 


Rubber Enamel—High-gloss, 1-hr.-dry enamel 
with a rubber base has been announced by 
Wilbur & Williams Co. It is suitable for 
walls, ceilings, and equipment of storage and 
packing houses, is fungus resistant.—Food 
Ind, O, 155 





FREE SERVICE TO READERS 


As a special service to our readers, McGraw- 
Hill Digest will furnish, without any charge, 
additional information about any new product or 
technical development described in this publi- 
cation. Inquiries are welcomed. Address your 
letter to: The Editor, the McGraw-Hill Digest, 
34 wee 42nd St., New York 18, N. 
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Synthetic Fuels Feasible 


Cost competitive. 


Use of fluid catalyst in modified Fischer-Tropsch 


process a major development in petroleum and chemical industries 


Modifications in the Fischer-Tropsch pro- 
cess which will have tremendous effect 
on the petroleum refining and chemical 
industries are being made by Standard 
Oil Co. (N.J.). With the aid of a fluid 
catalyst, it will be possible to produce 
gasoline and diesel oil from natural gas 
at values competitive with production 
from petroleum and simultaneously to 
produce large volumes of valuable chem- 
icals. 

Natural gas is mixed with steam and 
carbon dioxide in a tubular reformer 
furnace at about 10 psi. and 1500°F. Car- 
bon monoxide and hydrogen are formed. 
The reacting gases pass downward 
through beds of catalyst in the tubes and 
to a heat exchanger where they are 
cooled. Then the gases pass through a 
tower in which carbon dioxide is removed, 
leaving the synthesis gas. The company 
also plans to use partial oxidation of 
natural gas to generate synthesis gas. 

To convert the synthesis gas—a mix- 
ture of carbon monoxide and hydrogen— 
into gasoline and other products, the 
fluid catalyst has been substituted for 
the stationary pellet catalyst of the 
Germans. Thus the number of reactors 
has been reduced to one-twentieth and 
the cooling surface slashed to less than 
0.5% of that in the German plant. This 
effects a large saving in investment, 
maintenance, and operating costs. 

The finely powdered catalyst, main- 
tained in a fluidized condition, lies in a 
deep, dense mass around the cooling tubes 
and reactor. The synthesis gas is forced 
in at the bottom of each reactor, and the 
reaction begins at once to generate a 
violent heat, the fluid catalyst conveying 
the heat to all parts of the reactor. A 
cooling surface in the fluidized bed re- 
moves the high heat of reaction, which is 
1.7 million Btu. per bbl. of liquid pro- 


ducts. ‘The water tubes therefore pro 
duce steam for power throughout the 
plant. 

In their pass through the mass of iron 
catalyst, the carbon monoxide and hydro- 
gen are realigned into a range of hydro- 
carbons varying in molecular complexity. 
The hydrocarbons and water are con- 
densed; residual gas is partly recycled, 
light hydrocarbons are recovered. Resid- 
ual tail gas can be used for heat or 
power, for making more synthesis gas, 
or be sold as fuel. Entrained catalyst is 
recovered by cyclone separators or filters. 
Equipment for fractionating, recovery, 
and finishing hydrocarbons is for the 
most part conventional. 

The reaction results primarily in gaso- 
line which, after mild treatment, has an 





BLOWS HOLES IN RAIL—Holes are blown 
in raile at Ford Motor Co. by this velocity 


powered rail punch. Cartridge, roughly .45 


caliber, shoots a hard metal die through rail. 
Cartridge is fired by tap with maliet.—Busi-. 
ness Wk, O 11, 57 














1947 


psch 
tries 


pro 
the 


iron 
ydro- 
ydro- 
xity. 
con- 
reled, 
esid- 
it or 
gas, 
yst is 
lters. 
very, 
r the 


gaso- 
aS an 


+ blown 
velocity 
ihiy .45 
gh rail. 
—Busi- 








4 








DECEMBER, 1947 


ASTM unleaded octane number of about 
80 and a research unleaded number of 
about 93. Some diesel fuel, alcohols, and 
acids also are produced. 

It is estimated that a hydrocarbon syn- 
thesis plant to produce 8,300 bbl. a day of 
gasoline and 1,050 bbl. of gas oil would 
cost about $35,000,000, exclusive of the 
investment for recovery of oxygenated 
compounds. With natural gas at 5¢ per 
1,000 cu. ft., the cost of the gasoline 
would be competitive with that from 
petroleum.—Chem Eng, O, 105 


NEW CHEMICALS 


First three of a new series of chemicals, 
the vinyl ethers, are now in production by 
Carbide & Carbon Chemicals Corp. The 
vinyl ethyl ether, vinyl isopropyl ether, 
and vinyl ethylhexyl ether are extremely 
reactive and offer possibilities both in 
chemical synthesis and in polymerization 
to adhesive and plastic compositions. 
Celanese Corp. of America is offering 
experimental quantities of 2-methyl-1,3, 
pentanediol. It has solubility in a wide 
variety of resins and is miscible with 
most organic solvents. The new glycol 
boils at 215°C., has limited solubility in 
water. Suggested uses are in soaps, 
detergents, softeners, and penetrants, in 
oils, hydraulic fluids, greases, lubricating 
oils, and as a plasticizer and coupling 
agent for resin solutions, printing inks. 
Fatty acid esters of low volatility, low 
acidity, improved heat stability, and mild 
odor are in production by Arnold, Hoff- 
man & Co., Inc. They may be used in 
cosmetics, plastics, coatings, leather, and 
lubricants.—Chem Eng, O, 174 


48-PASSENGER TROLLEY BUS 


A 48-passenger trolley bus, the first 
oversized trolley bus built, is now being 
produced by Marmon-Herrington. The 
trolley bus combines capacity of street 
cars with speed, flexibility, comfort, and 
operating economy of trolley buses. 
Weighing only 18,000 Ib., it is lighter 
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CONVERTIBLE COOLER — Canada Dry’s 
new method of beverage cooler refrigeration 
permits quick conversion of the wet-type 
electric cooler to an efficient dry-type. This 
conversion is accomplished by replacing the 
rack in the bottom of the cooling tank with 
cast aluminum racks having curved fins 
which cradle the bottles and conduct heat 
from them rapidly. The bottom coils are 
made of two stainless steel sheets stamped 
and seamwelded to simulate tubular coils. A 
non-fogging Thermopane glass lid permits 
customers to see the beverages for impulse 
buying.—Food Ind, O, 99 





than previous 40- and 44-passenger units. 
Weight saving results from aluminum 
and steel alloy—Bus Trans, O, 251 


FLYING HORSE STALLS 


Folding stalls of ¥-in. nvlastic impreg- 
nated plywood, designed by Air Assoc?- 
ates, Inc., are now being used in DC-3’s 
and DC-4’s for transporting horses by 
air. Single stalls weigh 275 lb., double 
stalls, 450 lb.; singles are 6 ft. 104 in. 
long, 30 in. wide. Copper sanitary tank, 
connected to stall by copper drains, is 
suspended under floor. Horse stands on 
mat, is tied in.—Air Trans, O, 58 





FLUX-INJECTION CUTTING 
NOW FIRMLY ESTABLISHED 


Major difficulties have been overcome, 
and the flux-injection method of oxidation 
cutting has become a firmly established 
production technique for stainless steels. 
The process is capable of cutting speeds 
and edge quality comparable to mild steel 
flame-cutting, at comparable operating 
costs. Only special auxiliary equipment 
is the flux feecer, a pressurized vibratory 
chamber. 

Secret of the operation of flux-injec- 
tion is the efficient mechanical introduc- 
tion of the chemical fluxing agent directly 
into the cut. A controlled amount of finely 
pulverized, nonmetallic flux, dispensed by 
the flux-feeder nnit, is fed into the cut- 
ting-oxygen stream. This almost simul- 
taneously oxidizes the stedl and fluxes the 
oxides. 

Ingots in the 25-30-in. range have been 
cut readily. Stack cutting is perfectly 
feusible; with flux-injection, small air 
gaps seem to have little or no effect, so 
the clamping problem virtually is elimi- 
nated.—Weld Eng, S, 60 


NEW IN MEDICINE 


Mesantoin, a new drug developed by San- 
doz Chemical Works, Inc., has proved 
helpful in controlling seizures of the vio- 
lent type of epilepsy. Drug is related to 
Dilantin, used in recent years in treat- 
ment of the disease. ... Caronamide, a 
new Sharp & Dohme Laboratories drug, 
will increase the concentration of peni- 
cillin in the blood as much as 300%. Act- 
ing on the kidneys, the drug checks the 
rapid secretion of penicillin through kid- 
neys.—Pharm Int, 8S, 46 

U. S. Army doctors report restoration 
of normal flow of blood to the hands and 
feet of adult polio victims through injec- 
tions of local anesthetic in nerves in- 
volved. Warmth returns to extremities 
in 10 min. .. . Gramicidin is being used 
to treat skin disease because it causes 
no reaction, regardless of the number of 
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times it is administered. It has been used 
in Russia since 1942. ... Four new anti- 
biotics for treatment of tuberculosis have 
been discovered recently. Latterittin, de- 
rived from mold, and licheniformin, se- 
creted by bacteria and related to strep- 
tomycin, were discovered in England. 
Eumycin is extracted from dust cultures. 
The fourth is derived from California 
Spanish moss.—Science II], O, 64 

Two previously ignored chemicals may 
prove useful as anesthetics and germi- 
cides. An amino group consisting of 
nitrogen and hydrogen and a mercapto 
group consisting of sulphur and hydro- 
gen have great effect on enzymes. Previ- 
ously, similar groups containing alcohol 
instead of sulphur have been used in 
medicine.-—Chem Eng, S, 260 


BUDGETS MAINTENANCE WORK 


Through use of a budget system for main- 
tenance, Thompson Products, Inc., has 
reduced its maintenance costs 35%. Bud- 
get keeps constant balance between main- 
tenance manpower on payroll and actual 
machine maintenance requirements. 
Budget is developed from records of 
past maintenance requirements plus en- 
gineering analysis of service components 
involved. To build the plant budget, each 
manufacturing division determines its 
cost in “dollars per machine-hour.” Both 
general and instrument maintenance 
costs are figured. Each month these di- 
visions estimate the expected machine- 
hours from production schedules. From 
these figures divisional and plant total 
can be figured. These are converted to 
labor-hour requirements for the coming 
month.—Factory, S, 160 


RADAR SAVES $100 PER HR. 

Some of the large towboats operating on 
the Ohio River have been equipped with 
radar. 


fog and saves the $100 an hour loss in- 
volved when the boats are stalled by 
zero visibility —Electronics, O, 113 
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—REPORT TO MANAGEMENT— 


: PROGRESS IN 


ARLY DEVELOPMENT of alloys 
for high-temperature service cen- 
tered to a great extent on applications 
where strength was not a major criterion 
and where resistance to oxidation was of 
most importance. Chromium-nickel-iron 
and nickel-base chromium alloys give ex- 
cellent results in such cases as these. 
Advent of higher 
temperatures in 
steam power plants 
and oil refineries led 
to need for metals 
capable of retaining 
strength at temper- 
atures above 750°F, 
land showing rela- 
prety little creep. 


Research aims 


at the temperature 
frontiers in jet and rocket work. But 


metals for higher temperatures will 
lift efficiency in steam plants and help 
to bring the gas turbine to full com- 
mercial realization. 
neer can afford to ignore such highly 
significant potentialities. 


SUPERALLOYS 


Carbon-molybdenum steel found wide use 
for power piping before the war, for tem- 
peratures up to about 900°F., as did 
chrome-moly in refineries. Later evidence 
indicates carbon-moly was over-extended, 
but it stands as predecessor of today’s 
inproved high-temperature alloys. 

In prewar years, a substantially differ- 
ent class of steels 
was developed, 
which showed con- 
siderably better 
strength and creep 
characteristics at 
high temperatures. 
When the demand 
came for these prop- 
erties in jet en- 


No power engi- 
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gines and superchargers, where cost was 
not a limiting consideration, these steels 
formed the basis for the first group of so- 
called superalloys. lLet’s examine their 
characteristics briefly. 

Austenitic Alloys—Addition of fairly 
large percentages of nickel and chro- 
mium to steel tends to lower the temper- 
ature at which austenite decomposes into 
pearlite and either ferrite or cementite. 
Familiar “stainless” steels (roughly 
18% chromium and 8% nickel) display 
an austenitic structure at room tempera- 
ture as well as high resistance to corro- 
sion and oxidation at moderately elevated 
temperatures. These alloys cannot be 
hardened by heat treatment nor does 
heating and cooling materially affect the 
structure, a behavior markedly different 
from that of ordinary carbon steels. 

A most important characteristic of 
many austenitic steels is their ability to 
work harden. Application of external 
force, as in forging, rolling, or drawing, 
deforms the crystal structure, setting up 
internal stresses. This energy locked in 
the distorted crystal structure improves 
strength. 

If a work-hardened alloy is heated to a 
temperature high enough, recrystalliza- 
tion occurs, that internal 
resulting from prior deformation are re- 
lieved and crystals return to the unde- 
formed, or annealed, condition. It can 
be seen that for successful high-tempera- 
ture use, recrystallization temperature 
of such an alloy must be substantially 
above temperatures met in service. Addi- 
tion of carefully balanced amounts of ele- 
ments such as molybdenum and tungsten 
assures this. 

Stainless steels often are “stab'‘lized” 
by addition of small amounts of titanium 
or columbium, which tend to prevent 
precipitation of chromium carbides and 
resulting intergranular corrosion. In 
larger percentages, and with higher car- 
bon content, they tend to form complex 
carbides and other phases, which, when 
dispersed through the structure and 
especially at grain boundaries, serve as 
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mechanical “barriers,” restraining grain 
growth and loss of internal energy from 
working. 

Thus, growing out of the original 
stainless steels, and stajnless steels sta- 
bilized with small amounts of titanium 
and columbium, we have a group of 
superalloys that are basically nickel- 
chromium-iron steels with relatively 
complex compositions often including 
substantial percentages of molybdenum, 
tungsten, titanium and columbium. As 
indicated in the tables of compositions 
and properties, they are normally used 
without conventional heat treatment and 
depend almost entirely upon work hard- 
ening for high-temperature strength. 
Work hardening of these superalloys usu- 
ally takes place at temperatures some- 
what below those met in forging and 
rolling. This action is thus often referred 
to as “hot-cold”’ work. 

Precipitation Hardening—Work hard- 
ening imposes limitations, since the 
forces required to work large pieces, such 
as rotors, may prove excessive for nor- 
mal forging or rolling equipment. It may 
prove difficult to secure uniform distri- 
bution of hardness throughout irregular 
sections. Since machine operations nor- 
mally follow working, machining is apt 
to be difficult. There has thus been a 
parallel effort to develop alloys that can 
be hardened by heat treatment alone, or 
hardened by a combination of working 
and aging. 

In the iron-carbon alloys, solubility of 
carbon in iron depends on temperature. 
A somewhat similar mechanism is em- 
ployed in precipitation-hardening alloys. 

For example, the element titanium 





General Notes on Tables—Names given to 
various alloys are those commonly used, Pro- 
ducers are listed only where the alloy is 
exclusive with one or several makers. Com- 
positions are nominal; usually content varies 
within a narrow range. For any one alloy 
a number of heat treatments can be employed 
to improve various properties; those listed 
are typical. Test results on similar specimens 
may yield substqntially different results; 
values given are indicative only. 
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forms complex com- 
pounds which dis- 
play variable solu- 
bility. For a given 
percentage of titan- 
ium, there is a 
certain temperature 
above which these 
compounds are solu- 
ble. If quenched or 
cooled rapidly 
enough from this 
temperature, they 
remain completely 
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dissolved. This solid- 
solution state is unstable, .nd heating 
to a temperature below the solution tem- 
perature causes precipitation of these 
titanium compounds, which distribute 
themselves through the metal structure 
and in so doing increase strength and 
hardness. Time is required for comple- 
tion of this, hence the term “aging.” 

Precipitation-hardened alloys nor- 
mally receive solution treatment first; 
the alloy is heated to a temperature in 
the solid-solution range (1900-2400°F.) 
and quenched or otherwise cooled. Hard- 
ening is then induced by exposure to a 
lower temperature (1200-1500°F.) for a 
period ranging anywhere from one to 
several hundred hours. 





Specific Notes on Tables—(1) Creep stresses 
so designated are those producing 1% total 
deformation in 1,000 hr. rather than those 
producing a 1% secondary creep rate in 1,000 
hr. (2) Coefficient of expansion for 70 to 
1400°F. (3) Properties so designated are for 
hot-rolled bar, solution-treated at 2150°F. 
and water quenched. (4) Solution-treated at 
2150°F., cold worked, tempered at 1250°F, 
(5) Yield strength at 0.02% offset. (6) Elon- 
gation, % in 1 in. (7), Available also with 
higher carbon content. (8) Replaces S-495, 
(9) Used as cast alloy, same composition as 
wrought. (10) Some values obtained on speci- 
mens aged 50 hr. at 1350°F, All precision- 
cast test specimens, (11) Values obtained 
on wrought specimen heat-treated for 30 min, 
at 2125°F,, air cooled, aged 72 hr. at 1700°F., 
air cooled. (12) Value obtained on a sand 
casting. (13) Values obtained from speci- 
mens taken across longitudinal axis of 400-Ib. 
turbine disk forged from ingot made by 


| continuous-casting process, 


| 


Basic structure into which the hard- 
ening agent precipitates is usually 
austenitic. Various combinations of chro- 
mium, iron, nickel, and cobalt may be em- 
ployed, since all go into solid solution. 
With a few exceptions in the nickel-base 
group, all these alloys contain relatively 
large percentages of chromium (13-20%) 
for corrosion and oxidation resistance. 
Relative percentages of iron, nickel, and 
cobalt depend to a large extent on eco- 
nomic considerations, iron being rela- 
tively inexpensive and easy to introduce 
into the melt. A minimum of about 15- 
20% nickel is essential to produce the 
stronger austenitic structure; higher 
percentages tend to improve mechan- 
ical properties, as does cobalt, which 
appears to improve ductility and forge- 
ability. Choice of hardening agents de- 
pends on many factors; titanium, colum- 
bium, tungsten and molybdenum are 
among elements that may be used. 

Casting Alloys—The group of super- 
alloys normally heat treated before use 
are, in the main, designed to be wrought, 
although all can be cast. Third group of 
alloys in the table have characteristics 
leading to their use in cast form, nor- 
mally without heat treatment. Percent- 
age of cobalt is high (30-63%) and chro- 
mium content is essentially constant at 


28%. Nickel content varies from 2 to 
33%. Either molybdenum or tungsten is 


present in amounts ranging from 5 to 
7.5%. Iron content is negligible, these 
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heing essentially the nonferrous alloys. 

Metallurgy of this group is complex. 
Briefly, these alloys consist essentially 
of a variety of extremely hard complex 
compounds distributed in a_ metallic 
structure. This structure, while respon- 
sible for their excellent high-tempera- 
ture strength, particularly in respect to 
creep, makes working and machining by 
normal methods extremely difficult. De- 
velopment of precision casting (McG-H 
Digest, June, 1946, p 9) makes their 
use possible in cast form with little or 
no finishing. It is interesting to note that, 
in general, cast alloys are superior to 
wrought alloys in resistance to creep. 

European Developments—The _ table 
above lists compositions of typical Brit- 
ish and German high-temperature alloys. 
Evidence indicates that German alloys 
were, in general, inferigr to U.S. and 
British, probably because increasing 
shortages of nickel, tungsten, molyb- 
denum, and finally of chromium made it 
necessary to abandon promising ap- 
proaches. 
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High-Temperature Design 


High-temperature design involves 
many problems. In a super-heater tube, 
for example, expansion and elongation 
due to creep can be allowed for with no 
great trouble, but loss of strength, as 
reflected in need for thicker tube walls, 
must receive consideration, as must oxi- 
dation and corrosion. In a turbine wheel, 
on the other hand, close clearances put 
a strict limit on creep, and fatigue is 
important. Because’ stresses result 
largely from centrifugal force, heavier 
construction does not prove a satisfac- 
tory answer. 

In high-pressure piping, wall thick- 
ness can be increased within reasonable 
limits, but expansion presents a definite 
problem, and any metal used needs to 
be adaptable to welding under field con- 
ditions. In high-temperature valves, dif- 
ferential expansion may work against 
tight seating. 

Recent experience with carbon-moly 
pressure piping further illustrates the 

inter-relation of de- 





sign factors. Car- 
bon-moly found wide 
use before the war 
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for temperatures up 
to 900°F. because it 
combined good weld- 
ing properties with 
enough creep 
strength to permit 
holding wall thick 

ness to reasonable 
limits. Failure near 
a weld in a line oper- 
ated for 54 yr. at 
slightly above 900°F. 
(1500 psi.) led to 
discovery of graph- 
ite segregation 
caused by welding. 
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seems indicated for temperatures above 
950°F., but welding properties of such 
an alloy are questioned. Strict control 
of carbon content and revised welding 
techniques seem necessary when the next 
temperature advance calls for such al- 
loys. 

In working out the high-temperature 
problems of gas turbines and jet engines, 
designers follow two main lines of attack. 
They first seek to reduce temperature 
load on the metals by, for example, air 
cooling. As a corollary, they design to 
cut the amount of high-temperature alloy 
required, as a double turbine casing 
and gas-flow circuit of closed-cycle gas- 
turbine air heater. 

The second line of attack lies in adapt- 
ing design to take full advantage of the 
particular abilities of the high-temper- 
ature alloys and to minimize the effects 
of their definite limitations. A typical 
example is the composite gas-turbine 
disk. The rim, of high-temperature alloy, 
is welded to the forged central section of 
low-alloy high-strength steel suitable for 
operation below about 700°F. Exhaustive 
testing indicates no difficulty from ther- 
expansion. A _ recently developed 
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In gas-turbine com- : : 
bustion chamber, sec- 
ondary air keeps ieee a ca 5 
flame-tube tempera- ‘ones ir) £ 
ture down. . Socketed directo IH 4 
cea S 
tsa 
rot ; 
Addition of chro- Jp . — ) i? 
mium markedly re- Turbulent Secondary |e 
duces rate of graph- 605 to turbine eee =—T Be 
itization, and today’s | e—e_] 
specifications for — = 
900-950°F. piping | =F , } 
and valves usually SR u \ 
call for ASTM A-280 Logging ~ WT Combustion 1 Prinarpir 
steel (0.50-0.70% pg FO ee 
chromium, 0.45-0.65 countevctochoiee reretien 
% iaolybdenum and 
0.10-0.20% carbon). 
Higher chromium content (0.80-1.10%) ature-alloy outer layer molecularly 


bonded to it. From such an ingot, a com- 
posite wheel could be forged directly. 

Both total and differential expansions 
pose severe problems at high temper- 
atures. In a marine gas turbine, radial 
pins maintain alignment while allowing 
differential expansion between dia- 
phragms and casing. Another example 
of taking care of expansion while main- 
ta:‘ning alignment is illustrated by an 
“in-line” gas turbine supported on a sys- 
tem of struts. End struts deflect to take 
axial expansion, while side struts deflect 
for lateral expansion. 

These examples, while representing 
only a few of the many design devices 
developed by engineering ingenuity, 
serve to show that the task of success- 
fully utilizing high temperatures lies as 
much with the engineer as w:th the met- 
allurgist. They round out the picture 
of a problem so complex that each small 
step forward represents a tremendous 
achievement.—Power, O, 79 
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each equation to a_ practical situation, FE ROPE: ae ai s = : 
operating characteristics of generators Univ ersity ; and G. A. WALLACE, Asso- 
and motors are presented, and a chapter ciate Professor of Electrical Engineer- 
on butteries is included. ing, McGill University. 568 pages. 

TEXTBOOK OF THE MATERIALS OF <5 

ENGINEERING. Seventh Edition eral rewriting, vtrengthening, and_ mod 
By Hersert F, Moore, Research Pro ernization of a very successful text in 
fessor of Engineering, Emeritus, En- — engineering for pee 
resnmnatteery Startetene mana? (ae engineering students, which, because o 
gineering I xperiment Sfation, | niver its clarity and simplicity, has become 
sity of [llinois. 500 pages. $5.00. popular with teachers in more than 180 
This is a thorough revision of a highly colleges and universities, This revision 
successful textbook which has been expands and brings up to date all of 
widely used for thirty years. Designed the old materal, particularly that on 
for use in engineering Classes, it places three-phase circuits and transformer 
primary emphasis on strength, tough- theory and connections. 
hess, and stiffness of stress-carrying ma- * 
terials. This new edition covers many 
new materials of construction developed PRESSURE VESSELS FOR INDUSTRY 
during the war and the new methods By Harry M. SPRING, Jr. Assistant 
creamed number of problems and  ilus- Chief Inspector, Mutual Boiler Insur- 

Ne . m8 8 ~ 
hy a Company of Boston. 259 pages. 
$3.5 
$9.90. 
PRINCIPLES OF INDUSTRIAL Here is a complete, practical guide to 
ORGANIZATION. Sixth Edition the design, construction, operation, selec 
- ca 
By Dexter S. Kimpatt, Professor tion and maintenance of pressure vessels 
> * . : “CE . ; for Industrial purposes, It contains a 
Emeritus ol Industrial Engineering and wealth of technical data and more than 
Dean Emeritus of the College of En- 200 illustrations, and covers sneh eaute. 
gineering, Cornell University; and ment as Compressed air — =—=—=—S3 \ 
Dexter S. Kimpatrt, Jr, Factory tuuks, separators, evap: —=; a 
Manager, Bendix-Westinghouse Auto- reer pn —y 
a y mone S ace - ae > ae oe 
motive Brake Company. 531 pages tanks, kiers and kier = ——] 
$4.50. heaters, sanforizers, — —_ 
~ bg Sout = yl Romy tg as and autoclaves. <Acci- —— = 
lirty years, this book provides a lucic samo <<a , 
and comprehensive treatment of the in _ al prt ian 8 pe ae oa 
ternal organization and procedures ot aur , une appliances —_— —? 
industrial enterprises, together with a for sufety and ecohony —= —- > 
consideration of industrialism from the of operation are also === =—— 
broader points of view of economic or thoroughly represented, === \ 
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The CAMEL is COMING: 


“The CAMEL is the SIGN of the WORLD'S BEST MOTOR FUEL.” 





REASONS FOR USING 


LE GAN 


Friction Heat ¢ No Sticky Valves « Clean Spark Plugs * More Power 
and a Cool Motor ¢ increased Mileage. 


YOUR OPPORTUNITY: Become a Lubri-Gas Distributor for your Country. 
Write today. LUBRI-GAS INTERNATIONAL, Inc. 
221 N. LaSalle St., Chicago 1, Illinois, 
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OILITE SELF-LUBRICATING powdered metal,bearings and machine parts 


provide money-saving protection three ways. 


First, they contain their own oil supply! Dependable performance is 
assured. Second, they contain no graphite! Costly breakdowns due to 
gumming and sticking are eliminated. Third, they are corrosion- 
resistant! Even salt air and salt water will not reduce their effectiveness. 


You will find Oilite products adaptable to practically any type or size 
machine. Choose from hundreds of standard size bearings—many of 
which can replace expensive ball and roller bearings. Cored and bar 
stock is available for repairs and maintenance. At your request, an 
Oilite engineer will design special bearings to fit your job. Write 
for details. 
* * * 

NOTICE TO DISTRIBUTORS—a few highly desirable and profitable terri- 
tories are now open for Oilite products. 


DIVISION OF CHRYSLER CORPORATION POWDERED METAL 
DETROIT 31, MICHIGAN na PRODUCTS 











